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THE STORY OF THE DEER CREEK POWER PLANT 


BY ARCHIE RICE. 


GLIMPSES OF THE DEER CREEK POWER PLANT. 

Canal coming into forebay reservoir: 
(6) Pipe-line trench down the ridge: 
(10) Old sawmill shacks; 


(1) Where Big Tunnel ditch emerges: (2) 
(5) Riveting the pipe before putting it underground: 
right): (8) The generator: (9) The transformers: 


Waterpower is wherever it is developed. There 
are natural lofty falls, like those in the Yosemite, but 
generally man is debarred from using them for com- 
mercial purposes. After mining engineers inspected 
the Cripple Creek District in Colorado and reported 
that the geological formation was not right for gold, 
some ordinary, ignorant miners found Cripple Creek 
one of the richest auriferous deposits in the world! 
So there are men who will shrug their shoulders and 
say, “Gold is where you find it.” 






















(3) Forebay reservoir; (4) Ditch-tender’s home at reservoir 
(7) The power house (pipe-line enters at 
(11) The foreman’s house in winter garb 


About fourteen miles northeasterly of Nevada 
City in Nevada County, up among the Sierra ridges 
of California, is the Deer Creek power plant. It is 
hidden away in the obscurity of a mountain region 
that has few visitors. Close to where it stands used 
to be an old sawmill. But after the woodsmen took 
their harvest of big timber from the slopes the dis- 
trict had no particular interest for anybody else. Years 
went by. And a great opportunity waited to be dis- 
covered. 
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The simplest and cheapest hydraulic development 
in California lay there dormant till some one should 
see its possibilities. The Folsom power plant, twenty- 
two miles up the American River from Sacramento, 
began its pioneer productiveness in 1895. Even before 
that Eugene de Sabla had started work for the Nevada 
power plant, on the South Fork of the Yuba River. 
about six miles over a ridge and down a gorge to 
the northwestward of Nevada City, with a three-mile 
ditch system from a river dam upstream. While the 
builders struggled with their first dam and lost it in 
the flood waters and lost the chance of having the first 
power plant for long-distance transmission of electric 
energy, there was this Deer Creek possibility off in the 
other direction, with not haif the work and with nearly 
five times the possible power. Only the engineers 
didn’t happen to see it. Few people went over that 
way. But the Yuba River was a big suggestion of 
of waterpower to any one. : 

In the days of miners’ ditches, when hydraulic 
giants were turned to flush California hillsides away 
in a wholesale search for placer gold, there were many 
systems of mountain water developments. Off to 
the northeastward of Nevada City and Grass Valley 
are mountain lakes. They were tapped with ditches, 
meandering down to form the great South Yuba water 
system of canals and flumes for mines and for domes- 
tic and irrigating purposes. Out of Lake Spaulding a 
great ditch extended westerly toward Nevada City and 
pierced through a hill about a mile. Then part of its 
flow was carried on, and part was diverted into Deer 
Creek as a convenient channel to take it down toward 
Grass Valley. That saved making a canal, and down- 
stream a diverting channel conveyed it on again 
whither man desired it to go. 

The old ditch men knew in a general way that 
the grade of that creek was rather steep. Some of 
them would “reckon” it must be a fall of two or three 
hundred feet, may be! And they let it go at that. 
The creek route was a convenience. The storage water 
from the chain of lakes was turned into that creek 
channel and then taken out again just where man 
wished to divert it. 

Along in the year 1905 Frank G. Baum, at that 
time electrical superintendent for the California Gas 
and Electric Corporation, happened to be out prowl- 
ing round looking over the company’s water sources. 
He had studied the topographical maps, and he got 
to thinking that there must be quite a fall in that 
Deer Creek route..So he took an aneroid barometer and 


studied the altitude up at the tunnel mouth and where 


the waters were turned into the creek. Then he clam- 
bered along down the creek to where the water was 
taken out again. It seemed to him like something 
more than a nine-hundred-foot fall. He figured that 
all that was necessary was to make another canal 
from near the mouth of the tunnel and lead that 
flow gradually round to the top of a convenient ridge 
and then shoot the water down through a pipe to 
a power house to be erected on the bank of the creek. 

It was a simple problem, considering the difficul- 
ties of most mountain hydraulic development work. 
No head dams were needed. No great physical ob- 
stacles were to be overcome. There was an abund- 
ance of water back in the lakes. Only a canal had to 
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be made to the proper point. There a forebay reser- 
voir could be scooped out and banked up. Then a 
pipe-line trench could be dug through the forest and 
down the steep ridge to the creek. The old sawmill 
road was still available, right in to where the power 
plant would be located. Easy? Why, it was like find- 
ing a gold mine with a ledge sticking out of the ground. 

So the work of development was started by the 
Pacific Gas & Electric Company in the summer of 
1906. Contracts were let: to the Schaw-Batcher Com- 
pany of Sacramento for the pipe-line, to the Pelton 
Water Wheel Company for the impulse wheels, to the 
Westinghouse Company for the generator, and to the 
Stanley Company for the transformers. Then came 
a financial slump. Work was stopped. Nothing was 
done till the approach of the winter of 1907. When 
money became easily available things went with a 
rush. New demands had come upon the growing com- 
pany for additional electric power. Deer Creek was 
needed in the system. Mud or no mud the heavy ma- 
chinery had to go in right then over those mountain 
roads. In places near the proposed power plant the 
mud was so deep that the front wheels of the great 
wagons would sink to the axle and not revolve. The 
wheel horses had to be unhitched, and the wagons ac- 
tually dragged along sled-fashion over the ooze. An 
old teamster who had boasted of muddy roads he had 
known remarked, “Over there in Nevada it got so 
bad sometimes I could only see the mules’ ears stick- 
ing up, but on this dern job | only look for bubbles!” 

The mud was so soft and deep that small pine 
trees were felled by the thousand, and their trunks 
laid side by side to form a corduroy road. More 
than five miles of that corrugated log surface was 
spread for the passage of the heavily loaded wagons. 

A good deal of that old rumpled surface still re- 
mains. Unless you have ridden over a corduroy road 
you can have no conception of what the sensation is 
like. The horses must walk. At first, for a few 
yards, the motion is roughly suggestive of the ner- 
vous action of an old lady in a rocking-chair. Nor 
do you mind it. But as yards grow into rods and rods 
into miles and miles multiply, the jerking back and 
forth suggests an effort to bend your spine as you 
bend a piece of metal to the breaking point. It keeps 
you busy bowing. You become a blithering idiot, 
nodding approval to every log. After two hours of 
it you clinch your teeth to hold them in the gums. 
Your conscience has become so -calloused that you 
actually approve of the driver’s continued cursing of 
corduroy roads. The horses go thump, thump, thump- 
ing along over the slender logs, and the buggy whip 
jerks back and forth thousands of times. It gets tire- 
some. You fear to open your mouth lest your teeth 
shower out like so many white beans. 

When you reach the power plant your host will 
say, “Why, I reckun you ought tuo come in by 
thuh lowuh road!” 

You return by the lower road, luxuriating in its 
comparative smoothness, in its shade and in the ma- 
jestic forest giants and the vari-colored splendors of 
wild blossoms and decorative foliage. 

When you get back to Nevada City, late at night, 
not even a mining engineer in the hotel office, wear- 
ing a new suit of corduroy, can make you resentful 
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or at all forgetful that you are as hungry as a long day 
and mountain air can make a man. 

The Deer Creek power house is a solid-looking 
little cement building, right in the acute angle of a Y 
described by the union of the two branches of Deer 
Creek that form the main stream. Back of the build- 
ing the pine-grown slopes of the Sierras start up with 
a suddenness that suggests toboggan slides. Only 
you happen to be there, of course, when the sun is 
beating down into the vortex and the hillsides re- 
flecting their heat through a shimmering surface at- 
mosphere. 

Then the tall, genial, young southerner who man- 
ages the station says: “See all that hillside they-uh 
by those old shacks? Well, suh, that they-uh is saw- 
dust. It’s ten feet deep with sawdust. Used to be 
an old sawmill right they-uh, suh. Man named 





Hauling the Deer Creek Pipe in over the Snow. 


Coopuh owned it. He was the _farth-uh 
H. M. Coopuh, thuh company’s managuh ovuh at 
Aubun. Snows good deal up heuh in wintuh. This 
heah-uh’s thuh highest lectric plant in thuh company’s 
whole system. Altitude of pow house is three thousan 
seven hundred feet. Las wintuh thuh boys dug uh 
hole in that they-uh sawdust an filled it plum full uv 
snow an covud it up. Why, we've had snow, reguluh 
ice, fuh five months fuh ice-cream.” 

You beam and collect a cottony dryness in your 
mouth. Then he dashes your hopes. 

“Only just used thuh last uv it yestuday, suh. 
And now if yuh ready we'll walk up tuh thuh resvoir. 
It‘s only uh mile by thuh pipe-line, if you do n’t mind 
wh lil walk up hill.” 

You look all around to see if you can’t spot the 
driver who claimed he knew all the roads, and induce 
him to come along—that corduroy kink still in your 
spine. But he’s hidden safely away somewhere in a 
shady spot. So you tackle the slope, trailing along 
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behind the man that is used to the altitude. You puff 
and perspire, and regret you didn’t bring the driver. 

Having raised yourself nearly a thousand feet and 
your temperature in proportion, you come out of the 
forest into a beautiful clearing rimmed with stately 
pines standing sentinel around a lovely little lake. 
Swim? Why, you could die in that lake! And then 
the superintendent bows a gallant southern courtesy, 
and you turn and see the ditch-tender’s wife as she 
emerges upon the porch and nods pleasantly across 
lines of snowy washing. Swim? Well, may be up 
the canal, above the lake somewhere. 

“You see this watuh goes down tuh thuh pow 
house an then they drink it down in Grass Valley, so 
weuh mighty careful bout keeping it clean and nice.” 

Swim? You compromise by scooping up a palm- 
‘ul and wetting your throbbing temples. 





Location of Deer Creek Power House and Its 
Water Sources. 





Putting in the Curve of the Deer Creek Pipe 
Line in Midwinter. 


Now they did a great thing when they stopped 
turning the water into the creek channel. It used to 
go tumbling down a rocky, porous ravine. But no- 
body estimated the loss. When they made the new 
ditch and the reservoir they found they had in the 
diverting canal going to Grass Valley thirty per cent 
more water than used to reach it. Seepage and evap- 
oration had been stealing nearly a third of the volume 
by the creek route. 

Four men in the company were pggticularly iden- 
tified with the construction of the Deer Creek power 
plant. Frank G. Baum started the idea. James H. 
Wise had charge of the civil engineering problems. 
C. F. Adams supervised the electrical construction 
work. And A. L. Wilcox carried through the details 
of the power-line from the plant over the ridges east- 
ward to the Alta power house. 

The Deer Creek plant was established to conform 
to a standard. Other and earlier plants had been con- 
structed after the ideas of their various founders. 
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When the great company bought and absorbed them 
it found it had many kinds and sizes of apparatus. 
At Deer ‘Creek the big, single, generating unit was 
patterned after the units of the Colgate plant, so that 
in an emergency, with several plants having like parts, 
there could be sections readily available for transfer 
where most needed. ‘The necessity came while the 
Deer Creek plant was being constructed. A bearing 
went to pieces over at the big plant at Electra. The 
Deer Creek bearing, being of the same standard size, 
was rushed over there, and thus a delay of several 
months was avoided in waiting for a new part to come 
out from thé east. 

Earlier penstock construction brought pipe-lines 
directly down to the back of power houses. There was 
an element of danger in such a scheme. A break 
in one of those mighty pipes might send torrents of 
water battering away at the building, undermining 
its foundations, wrecking valuable machinery in a few 
moments. So at Deer Creek the engineers brought 
the pipe-line down at a long tangent, and then gave it 
a curve to the westward near its lower end, where it 
finally forked Y-shape to produce two streams to play 
into the double set of water wheels, one attached to 
the projecting shaft on each side of the generator. If 
the long pipe-line coming down the hill at Deer Creek 
should ever break, the downrush of water will shoot 
off free and not menace the power house and its site. 

Newest of all the eleven hydroelectric power 
houses in the company’s great system of eleven moun- 
tain generating plants, the Deer Creek station is small, 
compact, simple, and fifth in kilowatt capacity. It 
has one big generator turning at three hundred revo- 
lutions a minute and producing 5500 kilowatts; and 
three water-cooled and oil-insulated 2000-kilowatt 
transformers. The transformers step up from 2300 
volts to 60,000 volts, the voltage at which the power 
is transmitted way down to Sacramento. There the 
line unites with the main system. Another line goes 
over the ridges easterly to the Alta power house. 
There, through a bank of transformers, the Deer Creek 
power is again paralleled with the main system by con- 
nection with a 23,000-volt line from the Colgate power 
house. 

In one corner of the Deer Creek power house is a 
small machine shop where most of the ordinary repair 
work can be done. The auxiliary apparatus of the 
station consists of a sixty-kilowatt, sixty-volt exciter, 
direct-connected to an impulse-type water wheel and 
an eighty-five horsepower induction motor. And there 
is a type Q Lombard governor, with oil pressure pump 
and tanks. 

If you ever acquire a yearning to get away from 
the insistent demands of society, tire of theater-parties 
and dinners and balls and crowds and all that sort 
of thing, go to Deer Creek. You will not meet even 
a brush rabbit on the road, going or coming. And 
when you get there you can spread your hammock 
under the pines and look up at the sizzling slopes and 
call faintly for more iced-cream. That is, unless you 
go there in winter. Then you will sit close up to the 
stove and sew a pair of socks on your old straw hat 
for ear-flaps before you venture out into the soft depths 
of “beautiful snow.” But you will not be asking for 
iced-cream. 
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PHYSICAL DATA DEER CREEK POWER HOUSE. 


Capacity of storage reservoirs........1,975,568,000 cu. ft....... 
Area of storage reservoirs........+....... 3, 160 ACTOS: . 60. bese 
Milles Of GGG DOG MUMS 6c eee cece ees a ia w0'se wanen 
Flow the second in ditch.............-.0e0% ME . ERs ae 
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Capacity of generator in kilowatts............ 2 ee ee 
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Altitude at forebay reservoir................ BOS GR iiiad acc Sas 
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Material of building............... ; Sr ate 
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NEW ELECTRIC-TURBINE LOCOMOTIVE. 

A new type of locomotive known as the “turbo- 
electric” has been constructed at Glasgow, and recently 
tested on the Caledonian and North British railways. 
Trials, which are not yet completed, are said to have 
been satisfactory so far as they have progressed. This 
new type of locomotive is a self-contained steam-elec- 
tric generating set. Steanr is generated in a boiler 
of the ordinary locomotive type, which is fitted with a 
super-heater, and the coal and water supplies are car- 
ried in the side bunkers and side water tanks at both 
sides of the boiler. The steam from the boiler is led 
to a turbine of the impulse type running at a speed of 
3000 revolutions per minute, to which is directly 
coupled continuous-current variable-voltage dynamo. 
The dynamo supplies current and pressures varying 
from 200 to 600 volts to four service-wound traction 
motors, the armatures of which are built on the four 
main or driving axles of the locomotive. The exhaust 
steam from the turbine passes into an ejector con- 
denser, and is, together with the circulating condens- 
ing water, delivered eventually to the hot well. 

As the steam turbine requires no internal lubrica- 
tion, the water of condensation is free from oil, and 
consequently is returned from the hot well direct to 
the boiler by a feed pump. The water evaporated by 
the boiler is therefore returned to the boiler again and 
again, and the supply of water carried in the tank is 
actually circulating water for condensation purposes. 
The condensing water is circulated within practically 
a closed cycle by small centrifugal pumps driven by 
auxiliary steam turbines placed alongside the main tur- 
bine and dynamo. The cycle of the condensing water 
is from the tanks through the first pump, then through 
the condenser, where it becomes heated in condensing 
the exhaust steam, then to the hot well. From the hot 
well it passes through the second pump to the cooler, 
situated in front of the locomotive, where the full bene- 
fit of the blast of air caused by the movement of the 
locomotive, aided by a fan, is utilized for cooling the 
hot circulating water. After passing through the 
cooler the water is returned to the supply tanks ready 
for further condensation. 

The condensation of the exhaust steam deprives 
the locomotive boiler of the usual exhaust blast which 
induces the draft through the fire box and boiler tubes. 
In the experimental locomotive the induced draft is 
replaced by forced draft provided by a small turbine- 
driven fan. The fan is placed within the cooler so that 
it will deliver hot air to the boiler fire and at the same 
time assist the current of air through the cooler. 
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ELECTRIC TRANSMISSION TROUBLES. 


BY C. F. ADAMS.’ 


Industrial application of electricity marks the 
most notable advance of all history. Twenty centuries 
ago the message “Peace on earth, good-will toward 
man” started a moral impulse that is still a compelling 
force. No individual, society, or invention has quick- 
ened the mind, advanced the general welfare, and has- 
tened the coming of “peace and good-will” as has the 
application of electricity to the uses of every day. 

« The transmission of speech and signals has blotted 

out space and time. The transmission of energy has 
lightened the labors and multiplied the constructive 
capacity and comforts of the individual. A brief half- 
century will almost cover the entire progress of the 
“electric age.” A quarter-century will almost cover 
the electric transmission of energy and the commer- 
cial use of the electric light. Read the literature 
of twenty-five years ago and see how little the founders 
of the art appreciated its possibilities. Then industries 
were located along streams capable of power develop- 
ment. The mill and the village represented the manu- 
facturing interest. 

But electric power transmission has carried the 
energy of the waterfall to the city. The single power- 
station has replaced a thousand small engines. Now 
power can be delivered at any point where an electric 
motor can be located. The enormous growth of the 
city is the direct result. The next few years will see 
the application of modern power to the farm, and a 
restoration of interest in agriculture. 

The purpose of this article is not to forecast the 
future, but to inquire as to some of the causes that 
tend to limit electric service. What are our ordinary 
“electric troubles”? and why do they exist? 


In the transmission of electricity we have advanced 
from the small central station, with its maximum range 
of a few miles, to systems, operating under single con- 
trol, serving a territory larger than a commonwealth. 
In transmitting voltages we have progressed by stages 
from 1000 volts to 130,000 volts, and the final limit 
is reached only when losses through the air from line 
to line render operating costs prohibitive. The ad- 
vances in the art of transmitting electric energy have 
been accomplished by careful study of “the weak 
point,” and by the selection of the best method and ma- 
terial as determined by service trial. 

The entire problem of transmission is to confine 
electric current to a selected channel; to keep it from 
escaping from the wire. 

The sole tendency of an electric current is to re- 
turn to the point at which it was generated. Insula- 
tion of numberless forms has been developed to con- 
fine this force to useful paths. Practically all the 
“troubles” of the art are those due to some defect in 
insulation. 

In the work of power-transmission the troubles 
confronting the engineer may be examined in their 
normal order as those relating to generating apparatus, 
to motors, to transformers, and to transmission lines. 





1Engineer of Electric Construction, Pacific Gas and Elec~ 
tric Company. 4 
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Generator Troubles. 

The modern dynamo well exemplifies the law of 
the survival of the fittest. It is the result of evolution 
and selection. From small and crude designs gener- 
ators have evolved into a form of machine which is 
practically standard. The high velocity of steam has 
been utilized to great advantage in the simple high- 
speed turbine, with its special design of dynamo. In 
hydroelectric plants practically no new designs of 
dynamo have appeared in the past five years. The high 
efficiency strong construction, and durable insulation 
of the modern dynamo make it one of the most de- 
pendable of machines. 

There is so small a limit of possible improvement 
in the efficiency of the modern dynamo that further 
progress in its construction is questionable. The 
“troubles” are generally due to heat, to vibration, and 
to moisture. The insulation enclosing an armature coil 
consists mainly of a vegetable fabric, impregnated 
with an insulating varnish or compound. The 
useful life of an insulation material is limited to 
its flexibility. High temperature reduces its physi- 
cal strength, and renders it brittle. TLong-continued 
heat lessens its dielectric strength, and gradually re- 
duces it to carbon. 

An electric conductor imbedded in an armature 
slot is subject to heavy mechanical strains. A current- 
carrving conductor (be it copper bar or wire) is alter- 
nately repelled and attracted by the powerful magnetic 
field which, swiftly revolving in front of it, produces 
electric energy in the copper. Unless this conductor 
is firmly secured in its slot there will be vibration 
which, in time, will pulverize the insulation about the 
copper and result in current-leakage and damage. This 
pulverizing of the insulating material is greatly has- 
tened where the edges of the grooves are not true and 
smooth on the side walls and the bottom of the arma- 
ture slot. 

Where an armature coil consists of a number of 
flat copper bars wound into several turns the individ- 
ual bars tend to repel each other. The vibration re- 
sulting from this repelling force destroys the insula- 
tion between the turns, and the copper itself is crys- 
talized and fractured. Another form of “trouble” ex- 
perienced in the multiple-turn coil is the unequal ex- 
pansion of the conductor; the centre turns of the cop- 
per, having less radiation, will expand most, and 
will crowd the other coil turns to a dangerous degree. 

For these and for other reasons the most stable 
form of electric generator is the one having the few- 
est armature turns. Two conductors to the slot is the 
preferred type, and these conductors should be of cable 
or strand if the armature is of the open-slot type. 
Where the armature insulation becomes worn and the 
copper conductor comes in contact with the iron, the 
damage done depends on the extent to which the ma 
chine is “short-circuited.” 

In a generator or motor every foot of armature 
conductor affected by the magnetism of the field adds 
to the total electromotive force of the machine. A 
single multiple-turn coil may have an induced voltage 
of from 50 to 500 volts, according to the number of 
the coil turns, the length of the “active” conductor, 
the strength of the magnetic field, and the speed of the 
machine. — 
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Where the short circuit occurs in a single coil the 
voltage affected may be so low that an arc will not 
be formed. Under such conditions the short-circuited 
turns will heat rapidly, char the insulation, and result 
in damage to the individual coil, and possibly involve 
other coils if not promptly detected and replaced. 

When a short circuit affects voltages higher than 
20 volts an arc generally occurs, fusing the copper and 
sometimes melting out the armature-iron itself. 

It was once the privilege of the writer to inspect 
and rebuild a 500-kilowatt, engine-type alternator that 
was allowed to run on a short-circuited bus bar for a 
whole hour under full steam. Not a foot of wire was 
left in the armature. Every coil melted, warped out of 
shape, and was torn out of the machine by the revolv- 
ing element. This giant “pin-wheel” was a gorgeous 
spectacle while it lasted. Steam was finally shut off. 
But the drunken engineer who had abandoned the 
plant never reported for further duty. 

During that period of negligence the armature- 
iron was not burned or appreciably damaged. The 
single field bobbin (Stanley-type) was warped and 
sprung by the heat of the blazing armature. The ma- 
chine was repaired, and after about thirty days was 
again in use and as good as ever. 

Armature troubles are somewhat affected by the 
type of winding; the manner of connecting coils, 
whether “delta” or “star”; and also by the potentials 
existing between adjacent coils. The operator should 
know his apparatus in every detail; know the voltage 
a coil and a coil turn; know the high potential points ; 
be able to trace out each phase group of coils. Such 
knowledge will tend: to guard against trouble and pre- 
vent failures. 

Another class of dynamo troubles are those due to 
the failure of the insulation of the field coils. The 
intensity of the electric current is not great, ranging 
only from 60 to 120 volts; so the liability to puncture 
is slight. But, because of the weight and speed of 
the field coils themselves, heavy mechanical strains 
are imposed on the insulation and cause it to fail. Con- 
sider a possible case. In an eighteen-pole machine, 
suppose a short circuit occurs that will affect six coils. 
A part of the current will be diverted from these coils, 
and they will thus be weakened as magnets. Each 
magnet or pole may have exerted a mechanical stress 
of 1000 pounds or the armature iron. If the six mag- 
nets are weakened only ten per cent this would reduce 
their mechanical pull of 600 pounds, and the rotor 
would be out of mechanical balan-te to that amount. At 
a speed of 400 revolutions a minute this would possibly 
wreck the machine before it could be shut down. An 
accident of this nature is positively the most danger- 
ous thing that can happen to the revolving field-coil- 
type of generators. 

In the Stanley, inductor-type generator this dan- 
ger is eliminated, as all the magnetic poles are equally 
affected by any change in the field winding. Field 
circuits should be as carefully watched and tested as 
the armature windings. In synchronous motors or 
in generators that may “fall out of step” there is a 
possibility in the field windings of an induced voltage 
many times the normal operating voltage, even rising 
to 3000 or 4000 volts in large machines. Later failure 
of insulation may result from such troubles. 
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Another annoying class of troubles is due to im- 
properly clamped armature laminations. ‘Two simi- 
larly charged free poles tend to repel each other. As the 
sheet-steel armature metal is magnetized by the field 
magnets it has a tendency to expand. This is due to the 
repulsion. Any loose laminations are put into vio- 
lent vibration. Crystalization results. The armature 
pole, or “tooth” is broken off and drawn into the field. 
Damage of this nature is chargeable to poor design 
and inferior workmanship. 

There is one destructive agent in all power houses 
and electric stations that is the cause of endless trouble 
and of rapid deterioration—dirt. It chokes up the ven- 
tilating ducts in the armature-iron, spreads a heat- 
insulating film over the machine windings, collects 
free oil or moisture, and gradually rots out the insu- 
lation of the machine. Trouble from dirt is most ag- 
gravated where constant duty is imposed and where 
the surrounding atmosphere is dust-laden. 


Motor Troubles. 


For commercial power work the motor generally 
employed is the induction motor. The design of this 
type of motor is so simple that the troubles experi- 
enced are generally due to mechanical causes and over- 
load. The running clearance of the induction motor 
is small, and the wear on bearings or shaft must be 
compensated for by adjustment. The air gap is some- 
times completely closed by dust, as in cement mills, 
and the removal of the rotor then becomes a difficult 
matter. : 

The direct-current motor is largely confined to car 
and elevator use. On nearly all standard apparatus 
of this class, the operating troubles have been prac- 
tically eliminated by careful factory design and con- 
struction. Sparkless commutation, carbon brushes. 
and moderate operating temperatures have corrected 
most of the former troubles. The use of kerosene oil 
as a commutator cleanser is recommended in place of 
vaseline or some other heavy lubricant. A proper car- 
bon requires no lubrication, and the less “dope” used 
on a commutator the better the results. 


Transformer Troubles. 


Transformers are a class of apparatus in which 
the service of an attendant is generally limited to main- 
taining a constant supply of cooling water and an occa: 
sional inspection of the oil to detect the presence of 
water in the oil. The major part of the power house 
and substation power transformers are of the water- 
cooled type. These cooling coils, of iron, brass, or 
copper, are much affected by the presence of mineral 
or sediment, carried by the cooling water. The precipi- 
tation of such matter is dependent on the water tem- 
perature and on the rapidity of circulation. With slow 
circulation and hot discharge water, the coils will close 
up from sediment in a short time when the water is 
had. Where the cost of water is not an item, its free 
use is desirable. Where water is limited and expensive 
the best results are obtained by using a cooling tank 
of some form and a circulating pump. 

Concerning transformer oils and the details of 
transformer construction much can be left unsaid. The 
construction details are largely dependent on the 
caprice of the factory economist. The only argument 


that impresses and retards this destructive individ- 








September 17, 1910] 


ual is the cost of replacement of apparatus that fails 
in service. “Let the buyer beware” is a motto espe- 
cially applicable to the purchaser of electrical appa- 
ratus. 

Ten years’ operating experience has demonstrated 
that a thin, fluid oil containing almost no vaseline is 
best adapted for use in large transformers. The oil 
serves as an insulator and also as a cooling medium. 
The heavy oils tend to solidify after long use, and thus 
close up the circulating channels past the coils. Manu- 
facturers have learned that lower operating tempera- 
tures can be maintained with the thin oils, and are 
now recommending this grade of oil for all power 
transformers. 

The earlier transformer builders relied on very 
extensive solid insulation over the coils. Unable to 
dissipate their heat these coils shortly burned up. The 
manufacturers charged the trouble to the type of oil 
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interrupted service will be the final argument and will 
result in higher-grade apparatus. 


Line Troubles. 


When the total length of the entire transmission 
line is considered, the percentage of trouble due to line 
faults is-surprisingly low. Consider the length of line 
exposed and the total number of insulators subject 
to breakage as well as mechanical failure. There are 
nearly 1800 miles of line and probably 220,000 insu- 
lators in the Pacific Gas and Electric Co.’s system. 


Many readers are familiar with the story of the 
60,000-volt insulator. The famous two-part “water- 
spout” type was one of the first designs. This was 
found to be safe in the foothills, but a failure in the 
valleys, particularly in the fog districts. Many of 
this type are still in service in the foothill districts of 
Butte County. 





Type of poles and insulators sustaining long span near the De Sabla power house. 


and raised a cry about low “flashing point,” fire risk, 
etc. The grade of oil was changed to a thicker oil of 
high flash-test, with no improvement in the life of the 
transformer. 

After some years the idea finally penetrated that 
the oil itself should come in direct contact with the 
windings in order best to cool and insulate the coils. 
Now the subjects of “flash point,” etc., are no longer 
discussed and the old grade of oil, condemned some 
years ago, is now recommended and used everywhere. 
Time has thus vindicated the consistent policy of the 
Pacific Gas & Electric Company in regard to trans- 
former oils. 

The presence of moisture in oils, methods of re- 
moving the moisture, and the maintenance oi the high- 
est dielectric strength are all important. The use 
of insulating materials, capable of absorbing moisture, 
has been a step backward. The use of this class of 
material has been defended by the manufacturer on 
the ground of lower cost; that a first-class article could 
not be sold in competition with cheaper goods, and 
so on. High profit can always purchase an able de- 
fense. The demands of the public for first-class, un- 


Failure came from puncture through the top of the 
insulator, and- also by creepage over the outer surface. 
The lower glass petticoat was changed to porcelain, 
and a second petticoat was added. Later the original 
cap was changed in form for one of larger diameter, 
fourteen and sixteen inches being the final dimensions. 
A third petticoat was finally added, and the standard, 
four-part, California-type insulator thus evolved is con- 
sidered the best vertical type insulator made. 

[t is interesting to note that an eastern power com- 
pany recently changed all its triple-petticoat top insu- 
lators to the four-part type and thereby avoided prac- 
tically all failures from lightning puncture. 

Many of the failures of insulators are due solely 
to dust accumulations, the insulator being otherwise 
perfect. Better to illustrate this point, the original 
eleven-inch 60,000-volt insulator can not be depended 
on for consant service on 11,000-volt lines in the fog 
districts. A slight leakage, infinitely small, will in 
time crease and carbonize a wooden pin or cross-arm, 
and fire will result. Wooden pins are now practically 
obsolete, and wooden cross-arms are marked for early 
abandonment. 
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The only remedy for dust troubles is to have par- 
allel lines, and at intervals to cut out one line and 
clean off the dust from insulator surfaces. Hope is 
entertained that the suspension-type insulator will be 
trouble-proof in this respect. At least two years’ serv- 
ice in the fog districts will be required to demon- 
strate the ultimate value of the suspension insulator. 

The long spans used on the tower lines reduce 
the number of insulators. The higher lines used in 
tower construction and their wider separation promise 





Suspension Type of Insulator. 


some immunity from certain mechanical interferences 
to which pole-lines are subject. Some form of tower- 
supported line is being adopted by all the later sys- 
tems, the item of pole wear and depreciation being a 
strong factor in this choice. 

The log book of any division manager will sup- 
ply a formidable list of line trouble-makers. Early 
lines were given a spread of about forty inches in order 
to reduce line induction to a low value. 





Insulators of the water-spout, the sixteen-inch, 
and the four-part California-type. 


Owls, hawks, eagles, blue cranes, geese, swans, 
and pelicans all tested these lines to their sorrow and 
ours. Turkeys, ground squirrels, and house cats tried 
to perch on insulators and had a brilliant finish. All 
of the possible accidents have occurred, and the im- 
possible accident has not yet been determined. 

Lines of a later date were given a spacing of 
sixty, seventy-two, and eighty-four inches, dependent 
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on the length of the span. On these wide-spaced lines 
the bird troubles are very few. 

In the higher hills, snow is a factor, and heavier 
lines and stronger supports are needed. 

The line material has been much debated. All 
commercial types of wire and cable are in use. Cop- 
per, aluminum, and steel are used, both the solid and 
the stranded conductor being employed. The low 
melting point of aluminum is the chief weakness of this 
metal, as an arc will cut off an alumium line long before 





Initial towers, where power-line starts from power 
house at Big Bend on Feather River. 


a copper line would fail under similar trouble. Line 
construction materials and methods have followed the 
laws of evolution. Each year sees some new advance 
toward greater strength and safety. 

The problem of electric transmission from the 
mountain streams is very largely a problem of line 
construction and maintenance. 

The future power houses on the Pacific Coast 
will be either steam or hydraulic, dependent on the 
complete solution of the practical problems in the 
high-tension line. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY 
ASSOCIATION. 


The eighth annual convention of the Colorado Electric 
Light, Power and Railway Association, will be held at the 
Hotel Colorado, Glenwoed Springs, September 21-23. Follow- . 
ing is a list of papers which will be read at the meetings: 
“Storage Batteries in Street Railway and Central Station 
Work,” by T. A. Warfield, general manager of the Colorado 
Railway, Light and Power Company, Trinidad. “Some Ob- 
servations on Cultivating Friendly Relations with the Public,” 
by J. M. Connelly of the Denver Gas and Blectric Company, 
Denver. “Mazda” Street Series Lighting,” by R. L. Jones, 
General Electric Company, Denver. “High and Low-Tension 
Pole Lines,” by J. C. Lawler, New York, N. Y. “The Place 
of Rotary Condensers and Induction Generators in Transmis- 
sion Systems,” by H. L. Allen, General Electric Company, 
Denver. 
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PRESIDENT N. W. ELECTRIC LIGHT AND 
POWER ASSOCIATION. 


As mentioned in these columns last week, the newly 
elected president of the Northwest Electric Light & 
Power Association is Mr. Douglass Allmond, president 





Douglass Allmond 


of the Anacortes Water Co., of Anacortes, Wash. As 
the photograph was received too late for publication 
last week, it is reproduced herewith. 


THE CHEMIST’S PLACE IN POWER ECONOMY 


The watchword of modern industry is no longer 
“increased production”; it has changed to “increased 
efficiency of production.” The day of cheap raw ma- 
terial is passing, if indeed it has not already gone, and 
industry faces a new set of conditions. Nowhere 
more than in the production and transmission of power 
are there greater opportunities for improvement—for 
the saving of time, and labor, and money. That the 
chemist ought to take the foremost part in solving the 
problems of power efficiency is the argument con- 
vincingly set forth in a paper read before the recent 
convention of the American Chemical Society by Ar- 
thur D. Little, of Boston. Mr. Little makes a vig- 
orous presentation of the chemist’s special qualifica- 
tion for dealing with questions of energy, and urges 
a stand against the customary monopolizing of power 
problems by the mechanical engineer. 

Chemists sometimes forget, says Mr. Little, that 
their science deals with energy no less than with matter, 
and that in fact chemistry as a science began with the 
recognition of the principles, materials, and products 
of combustion 
The combustion of coal is a typical chemical pro- 

The selection of the most efficient coal and the 
determination of the conditions necessary for its most 
efficient combustion are essentially chemical problems. 
Chemical problems also are those arising in the manu- 
facture of producer and illuminating gas, their ntiliz- 


cess. 
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ation in gas engines, the development of power from 
the waste gases of the blast furnace, the adaptation of 
conditions to the proper handling and burning of peat, 
lignite and waste coal, the thermometric exploration 
of coal piles to forestall spontaneous combustion, 
smoke abatement, the control and improvement of fire- 
room conditions by draft regulation, flue gas analysis, 
temperature measurements and even the placing of 
firemen on the bonus basis. Taking power plant prac- 
tice and the conditions of coal purchase as they stand, 
the properly equipped chemist should be able to in- 
crease the efficiency of power production from five to 
thirty per cent. 

The analysis of boiler compounds as an end in it- 
self presents little to excite enthusiasm, but when such 
analyses are made the means of saving $3600 a year 
in the power plants of a single company they take 
on a new and larger aspect. 

The chemist who attacks the problems of power 
production will not hesitate to go outside the labora- 
tory and take his property wherever he finds it. He 
will conduct boiler and engine tests, study the effi- 
ciency of grates and stokers, familiarize himself with 
the marvelous promise of the low pressure turbine 
as an agent in efficient power production. While 
straining every resource of his science to produce 
steam economically by the combustion of coal, is it 
common sense for the chemist to stop there in igno- 
rance of the fact that the efficiency of that steam can 
be increased at once from twenty-five to one hundred 
per cent by coupling a turbine to the exhaust. 

The distribution of power supplies problems no 
less directly within the province of the industrial 
chemist. He may begin with the analysis of lubricat- 
ing oils. He proves his own inefficiency if he stops 
there. He must inform himself regarding the market 
prices of oils used elsewhere for similar service, the 
adaptability of the oils in question to application to 
the bearing by soaked waste, sight feeds, or gravity 
cups. He must be prepared to interpret his analysis 
in terms of practice, and to follow the oil through the 
plant in order to prescribe conditions which shall 
keep down waste. There are few plants in which the 
industrial chemist working along legitimate lines can- 
not save from twenty to sixty per cent of the entire 
lubrication account, while the oil analyst has to his 
credit merely a few figures which his client probably 
fails to understand. 

The efficiency and life of bearing metals varies 
over an extraordinarily wide range. Some are merely 
the refuse from type foundries, others are so care- 
fully adapted in their composition to. the requirements 
of particular service as to show an efficiency fifteen 
times or more as great as that of inferior material. 
Here again the mere analysis means little, the prac- 
tical question is “Which is the more efficient metal 
under the conditions imposed by practice?” 

Much additional might be said regarding the op- 
portunity before the chemist when any material con- 
cerned, in power transmission is the subject of his 
study, whether it be leather, rubber or canvas belt- 
ing, belt dressings, insulating material, trolley wire, 
trolley cars or trolley wheels. -In every case it is 
within his power to create new standards of efficiency. 
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REDUCING THE COST OF TELEPHONE 
SERVICE. 


Anything that means the throwing open to the 
general public of first class telephone service at rates 
which the general public can afford to pay, is of more 
or less immediate interest to telephone users, and to 
non-subscribers who would like to be users, all over 
the country. From this point of view the scheme of 
rates and the basis of rate regulation adopted by the 
Massachusetts Highway Commission, and made pub- 
lic on August 24 as its official recommendation for the 
Boston and suburban telephone district is of much 
more than local importance. The investigation by the 
Massachusetts Commission has occupied three years 
and a half, and the result has been to demonstrate 
that in the Boston District, and presumably in many 
other cities and towns, the small user of the telephone 
has been overcharged for the service he receives in 
order to balance on the company’s books the waste 
caused by excessive use on the part of subscribers 
under various flat rates for unlimited calls. 

After an examination of the books, it became 
clear that an inventory and appraisal of the telephone 
company’s entire property must be made before there 
could be any adequate basis for the adjustment of 
rates. This appraisal, which was most minute, showed 
that the replacement value of the company’s property 
was nearly 20 per cent in excess of the par value of 
all the certificates of indebtedness outstanding. This 
result disposed of the charges that the company was 
overcapitalized. After referring to this and other of 
the earlier steps in its investigation, the Commission 
in its finding of last week says: 

“The preliminary studies indicated that a reduc- 
tion of from $300,000 to $400,000 could be made in the 
net yearly income of your company from the metro- 
politan and suburban districts with entire fairness to 
your company, and without impairing the efficiency 
of the service. This would amount to a horizontal re- 
duction of only a small percentage per telephone if 
applied upon each individual rate. 

“The traffic study showed conclusively that the 
rates per call collected from individual subscribers in 
different classes varied from 10 cents per call to less 
than 1 cent per call; certain of the larger ysers secur- 
ing calls at a cost of less than half a cent. 

“Such a variation is manifestly unjust and in- 
equitable. 

“The gross collections of your company for ex- 
change service in the entire metropolitan and su- 
burban district was slightly less than 3% cents for 
each completed call. 

“It is plain, therefore, that the larger users having 
unlimited rates covering the whole of the suburban 
area, who pay from one-half a cent to 2 cents per call, 
are paying less than cost, and this has to be made up 
by the smaller users paying from 6 to 10 cents per 
call. 

“This latter collection was necessary to enable 
your company to secure an adequate revenue from 
the subscribers in the district as a whole, but was 
necessary only because a proportionately few sub- 
scribers obtained their service at this extremely low 
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and unprofitable rate, sometimes so low that it does 
not even pay the wages of the operator, to say noth- 
ing of the much larger expenses required for interest, 
maintenance, taxes, etc. The evident injustice of this 
condition the commission, has sought to abate. 

“The commission, therefore, instructed its ex- 
perts to report a schedule of rates which would not 
only reduce the net yearly income in the metropolitan 
and suburban districts from $300,000 to $400,000 
yearly, but which would be founded upon a rate for 
small users of a maximum charge of 5 cents a message 
for a minimum number of guaranteed calls. 

“This resulted in the experts reporting a recom- 
mendation for the establishment of zones and a new 
schedule of rates therein as the only practicable way 
by which rates can be secured to this district which 
are fair, proportionate and equitable. 

“The establishment of zones seems the only prac- 
ticable means of securing the lowest possible rates for 
the moderate user of calls, who only needs a limited 
territory. 

“It is the only possible way by which any unlim- 
ited telephone service can be properly retained and an 
adequate revenue secured from the district without 
charging the loss to the smaller users, or by which 
the maximum rate per call can be reduced to 5 cents. 

“The toll charges recommended cover as long a 
distance at as low a rate as seems, even in such a 
densely populated district, compatible with securing 
for the company an adequate revenue.” 


ELECTRIC VEHICLE ASSOCIATION OF 
AMERICA. 


For the purpose of promoting the adoption and 
use of electric vehicles for business and pleasure, the 
Electric Vehicle Association of America was organ- 
ized in New York City on September 1, 1910. Three 
classes of membership are provided, active, associate, 
and honorary, the by-laws further providing for 
branches in centers of local activity. 


The newly elected officers are: President, Mr. 
William H. Blood Jr., of Stone & Webster, Boston, 
Mass. ; vice-president, Mr. Arthur Williams, New York 
Edison Company, New York; treasurer and assistant 
secretary, Mr. Harvey Robinson, New York Edison 
Company, New York; secretary, M. C. E. Firestone, 
Columbus Buggy Company, Columbus, Ohio. The 
board of directors is composed of the following: 
Messrs. H. H. Rice, Waverley Company, Indianapolis, 
Ind.; F. W. Smith, United Electric Light & Power 
Company, New York City; P. D. Wagoner, General 
Vehicle Company, Long Island City, N. Y.; Louis 
Burr, Woods Motor Vehicle Company, Chicago, III. ; 
F. L. Dyer, Edison Storage Battery Company, Orange, 
N. J.; J. T. Hutchings, Rochester Railway & Light 
Company, Rochester, N. Y.; Louis Ferguson, Com- 
monwealth Edison Company, Chicago, Ill.; W. W. 
Freeman, Edison Electric Illuminating Company. 


Brooklyn, N. Y.: F. M. Tait, Dayton Lighting Com- 
pany, Dayton, Ohio; H. Eames, Studebaker Brothers 
Company. New York, and C. Blizard, Electric Storage 
Battery Company, Philadelphia, Pa. 
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969,547. Ozonizer. Oscar Linder, Chicago, .Ill,, assignor 
to Standard Electro-Utilities Company. In a device of the 
class described, an insulating annulus, a stationary electrode 
surrounding the annulus and spaced therefrom a distance to 
create an electrical discharge between the electrodes, the ro- 





tating annulus being provided with a plurality of discharge 
shoes, each provided with a plurality of air holes whereby 
when the rotating electrode is in motion air draft will be 
created through said holes to remove the ozonized air from 
the electrodes. 


969,760. Gas-Turbine. Sanford A. Moss, Lynn, Mass., as- 
signor to General Electric Company, a corporation of New 
York. A gas turbine having a combustion chamber, rows of 
wheel buckets for abstracting the energy of the gas received 
from the combustion chamber, in combination with a nozzle 
discharging products of combustion against the buckets to 





produce rotation, intermediate buckets, passages extending 
longitudinally through the intermediate buckets for conveying 
a cooling fluid to reduce the temperature, means separating 
the outer ends of the passages into sets, conduits that con- 
very the cooling fluid to and from said sets, and conduit 
means connecting the inner ends of the passages. 


969,499. Means for Neutralizing Induced Disturbances in 
Intelligence-Transmission Circuits. Charles F. Scott, Pitts- 








burg, Pa., assignor to Westinghouse Electric and Manufactur- 
ing Company. The combination with two e'ectrical circuits 
that are located within a magnetic field, of a transformer hav- 


ing a primary winding located in one of the circuits, and a 
secondary winding in the other, an ohmic resistance con- 
nected in shunt to the primary winding, an indicative resist- 
ance connected in series therewith, and means for adjusting 
the same until the resultant electromotive force in the pri- 
mary circuit agrees in phase with the resultant of the electro- 
motive forces impressed upon the secondary circuit by other 
means than the transformer. 


969,158. Sawmill-Refuse Burner. Arthur B.  Diplock, 
North Vancouver, British Columbia, Canada. As a means for 
the purpose specified, a wall inclosure of corrugated sheet 
metal the corrugations of which are vertically arranged, a 
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water pipe located at the top of the walls, said pipe being 

perforated to deliver a spray against them, trenches formed i! 
of brick extending across the surface of the ground which is | 
inclosed by the walls, said trenches being extended laterally 4 
beyond the walls, and gratings over the trenches within the fi 
inclosure. | o 


969,349. Primary Battery. Eben G. Dodge, Maplewood, 
N. J,, assignor to Edison Manufacturing Company, West Or- 
ange, N. J. In a voltaic battery, the combination with a cop- 
per oxid plate of a hanger having depending arms supporting 
said plate, a cross piece connecting the arms of said hanger, 
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a pair of zinc plates supported by said cross piece, insulating 
blocks between said zinc plates and said cross piece, and a 
bolt passing through said insulating blocks and connecting ; 
said zinc plates, each zinc plate being formed with an annular 
boss on its exterior surface surrounding the adjacent end of 
said bolt. 
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The Pacific Coast Electrical Exposition opens 
September seventeenth in San Francisco’s new Col- 
iseum, continuing until Septem- 
ber twenty-fourth. This is the first 
electrical show to be held in the 
West and as such it will attract 
popular attention to the manifold advantages of elec- 
tricity in all branches of work and of play. This show 
is the culmination of more than three years’ endeavor 
on the part of the most progressive of the Pacific 
Coast electrical men. Undaunted by the many diffi- 
culties that have beset their path during the past year 
they have persevered until finally a successful expo- 
sition has been reared as a reward to their efforts. 

Minor hindrances, such as the burning of the only 
structure in San Francisco with sufficient floor area to 
accommodate the show and the subsequent delay in 
rebuilding another on the same site, have not been 
as difficult to surmount as the general apathy that has 
unfortunately pervaded the electrical fraternity. Nat- 
urally we look to the manufacturer for the initiative 
in a project of this kind, but we do not expect to find 
indifference and even opposition from those so short- 
sighted as not to realize that any means of increasing 
the use of electricity redounds to the mutual benefit 
of the manufacturer, jobber, contractor and retailer, 
and also to the company selling the current utilized 
by electrical apparatus. Happily, the opening of the 
show nullifies these past actions and it now remains 
for every electrical man to do his part in making the 
show a success by inducing others to attend. 

The success of the show depends upon a large 
attendance. Of course everyone in any way identi- 
fied with the electrical profession and trade will at- 
tend, but they should also realize that they can stim- 
ulate outside interest by talking about the show. There 
will be exhibits that will appeal to all classes and all 
ages, labor-saving devices for men, household conve- 
niences for women, and even electric pads and milk 
warmers for the babies. There are now things elec- 
trical that are indispensable to “rich man, poor man, 
beggar man, thief, doctor, lawyer, merchant, chief,’ 
as well as “the butcher, the baker, and the candle- 
stick maker.” People have been reading about the 
wonders of electricity, but here is an opportunity to 
actually see them and ask questions abcut their opera- 
tion. The ultimate consumer will be there and it be- 
hooves the electrical men “to get all together, all the 
time for everything electrical.” 

The outcome of this show will have a great in- 
fluence on holding similar exhibitions in the future. 
The Eastern electrical shows are annual affairs and 
the importance of the electrical industry in the West 
warrants a like frequency of exhibit on the Pacific 
Coast. All of the exhibitors have gone to a great ex- 
pense in preparing their displays and must feel that 
they are getting value received if they are to be in- 
duced to repeat this effort. The show is not a local 
affair and should receive the same indorsement in the 
Northwest and in the South as from those communi- 
ties neighboring San Francisco Bay. We therefore 
again bespeak the most earnest support of all Pacific 
Coast electrical men for this initial attempt to popu- 
larize the use of electricity on a large scale. 


Electric Show 
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PERSONALS. 


G. McM. Ross, an engineer of Stockton, has been spend- 
ing a few days at San Francisco. 


Leon H. James an engineer from the Canal Zone, was 
a San Francisco visitor during the past week, 


Leon Bly, secretary of the Tehama Irrigation & Power 
Company of Red Bluff, was a San Francisco visitor last week. 


H. R. Noack, of Pierson, Roeding & Co, has just re- 
turned to San Francisco from an automobile trip to Port- 
land. 

John M. Gardiner, who is connected with electric rail- 
way corporations at Los Angeles, has arrived at San Fran- 
cisco. 

G. H. Palmer, formerly with the Telluride Power Com- 
pany, is now operating superintendent for the Arizona Power 
Company at Prescott, Ariz, 


J. H. Wise, of F. G. Baum & Co., electrical engineers, has 
gone up the Yuba River on exploration work in connection 
with electrical development. 


A. F. Dieter, secretary-treasurer of the Hydroelectric 
Company, has returned to his home at Bodie after visiting the 
company’s San Francisco office. 


Frank Thurber, chief electrician of the San Jose Rail- 
roads, of San Jose, was a San Francisco visitor during the 
Admission Day Festival last week. 


L. J. Corbett has removed his offices as consulting elec- 
trical, hydraulic and mechanical engineer, from the Empire 
State Building to the Reality Bidg., Spokane, Wash. 


D. B. Dean, manager of one of the subsidiary plants of 
the J. G. Brill Company, has just returned East after paying 
a visit to Pierson, Roeding & Co., the Pacific Coast agents. 


George W. Bacon, president of Ford, Bacon & Davis, 
left for the East last Wednesday after spending two weeks 
on the Pacific and payimg a visit to his firm’s San Francisco 
office. 


Arthur L. Mullergren, formerly assistant electrical engi- 
neer with Ford, Bacon & Davis and recently acting superin- 
tendent of the Poteau Light & Ice Co., of Poteau, Oklahoma, 
has opened offices as consulting electrical engineer in that 
city. 

Jacob Furth, president of the Seattle Electric Company, 
was among the delegates from the Seattle Chamber of Com- 
merce who recently sailed from San Francisco to visit China 
as the guest of the associated commercial bodies of that 
nation. 


L. W. Storrer, who recently left the Postal Telegraph 
Cempany for a new position with the Pacific Telephone and 
Telegraph Company at San Francisco, has been given the 
title of commercial agent, and will have charge of “inter- 
company relations” and leased lines. 


William Hoopes, electrical engineer of the Aluminum 
Company of America, has gone to Los Angeles after spend- 
ing two weeks at San Francisco visiting with Pierson, Roed- 
ing & Co. He will make his headquarters with the Los An- 
geles branch office of the same firm while in Southern Cali- 
fornia. 


Leon M. Hall, of Hall, Demarest & Co., has returned 
to San Francisco after an automobile trip to Virginia City, via 
Lake Tahoe and other summer resorts. He had with him as 
guests Captain Leale of the steamer Newark, George Wilson 
of Virginia City and Sidney Stone, manager of the Butters 
plant on the Comstock Lode. 


Hugh F. McPhee, who recently became manager of the 
San Francisco office of the Western Union Telegraph Com- 
pany, and has just been promoted to the position of District 
Commercial Superintendent of the Third District, with head- 
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quarters at Los Angeles, has been replaced here by W. F. 
Magee. The latter was formerly agent for the Santa Fe Rail- 
road Company at Wichita, Kansas. 


Newly elected associate members of the American Insti- 
tute of Electrical Engineers include A. C. Campbell, chief engi- 
neer Columbia Power & Light Co., Walla Walla, Wash.; L. L. 
Dyer, operator in charge Pacific Light & Power Co., Redondo, 
Cal.; N. A, Eckart, resident engineer Snow Mountain Water 
& Power Co., Potter Valley, Cal.; A. H. Griswold, plant engi- 
neer, Pacific Tel, & Tel. Co., San Francisco, Cal.; H. H. Jones, 
manager San Diego Consolidated Gas & Electric Co., San 
Diego, Cal.; Albert Leigh, foreman hydroelectric substation 
Pacific Gas & Electric Co., Mission San Jose, Cal.; F. E. Man- 
zer, construction foreman department of electrical engineer- 
ing, Southern Pacific Railway Co., San Francisco, Cal.; W. B. 
Matheson, salesman Pacific States Electric Co., Los Angeles, 
Cal.; E. B. Miller, superintendent power plant construction 
Panhandle Lumber Co., Ione, Wash.; Richard Waldron Jr., 
electrician Board of Underwriters of the Pacific, Los Angeles, 
Cal, 





NATIVE SONS’ ELECTRICAL ILLUMINATION. 

In conjunction with the celebration by the Native Sons 
of the Golden West of the sixtieth anniversary of the admis- 
sion of California to the Union there was employed an elabo- 
rate scheme of street illumination. It was largely a duplica- 
tion of the electric lighting effects adopted at the Portola 
celebration in October, 1909, which was illustrated in these 
columns at that time. 


ANNUAL JOVIAN MEETING. 

The eighth annual meeting of the Rejuvenated Sons of 
Jove will be held at Birmingham, Ala., October 13, 14 and 15. 
Present indications are that this meeting will be the most 
successful in the history of the order. 


NE'W CATALOGUES. 

Circular No. 1175 from the Westinghouse Electric & Mfg. 
Co. shows the application of electric heat to the manufac- 
ture of hats, both felt and straw, 

Bulletin No. 235 from the Sprague Electric Company deals 
with the application of Sprague round type direct current and 
type R alternating current motors to disc and propeller fans. 

The American Electric Fuse Company, Muskegon, Mich., 
has issued Bulletin No. 316 on the Allen-Bradley battery 
charging rheostats. The rheostats are fully described and the 
various types illustrated. A table is given showing the maxi- 
mum charging rate in amperes for which the rheostats are 
designed with various sized batteries. 

TRADE NOTES. 

C. G; Hussey & Co., operating the Pittsburg Copper and 
Brass Rolling Mills, have established a San Francisco office 
and warehouse at 565 Folsom street, in charge of A. H. Burns. 


The National Fuel Appliance Co. of Los Angeles, Cal., 
manufacturers of the Cyclone system of fuel oil burning, have 
established branch offices at 17-19 Main street, San Francisco, 
with J. R. Douglass as manager. 


Sanderson & Porter of New York City have recently con- 
tracted with the Westinghouse Electric & Manufacturing Com- 
pany for two 1250 k.v.a, turbo-generators to be used in the 
power plant of the Federal Light & Traction Company, Den- 
ver, Colo. The generators have the following characteris- 
tics: 3-phase, 60 cycles, 2300 volts, 3600 r.p.m. Two No. 8 
La Blane condensers will be used in connection with the steam 
turbines. The generator fields will be excited by two 50 kw. 
125 volt, 2250 r.p.m., d.c. turbo generators to be used in con- 
nection with a Tirrill regulator. The order also includes the 
necessary transformers, lightning arresters, disconnecting 
switches, and switchboard. 














EXHIBITS AT PACIFIC COAST ELECTRICAL 
EXPOSITION. 

American Eveready Company’s exhibit will embody all 
types of dry batteries in course of manufacture, and also a 
complete exhibit of electric flashlights, electrical novelties, 
vacuum bottles, miniature lamps and decorative lighting out- 
fits, spark plugs, speedometers, automatic automobile starters, 
windshields, tire chains and automobile accessories. Of spe- 
cial interest to the electrical world is the “Three Crescent” 
telephone battery, manufactured only in San Francisco, and 
at none of the other factories controlled by this concern. 
This battery is sold with a guarantee of an initial amperage of 
fifteen to eighteen, and a self depreciation of only three am- 
peres within six months time. The “Eveready” battery used 
for ignition purposes is too well known to require special men- 
tion. A visit to the “Eveready” booth will more than repay 
those interested in things electrical and automobile. 





The Dean Electric Company will have the following equip- 
ment on exhibition: A Standard private branch board that 
operates in connection with the automatic equipment. This 
private branch board is now being used by the Home Tele- 
phone Company of San Francisco and Oakland. Common bat- 
tery harmonic switchboard, together with telephones and har- 
monic converter and ringing machine, These will be ex- 
hibited in actual operation. A full line of Dean telephones, in- 
cluding late models for wayside service; that is, the hand micro- 
phone and jack system that is used for special service such as 
delivery wagons, taxicabs, automobiles, etc., and also the new 
bedside telephones. They will have in operation their Police 
Flashlite Switchboard, and from this switchboard will op- 
erate one of the patrol boxes, showing the method of sending 
it. a call and operating the flash in the box whenever the desk 
sergeant is asked to call a patrolman. There will be in at- 
tendance at the show, in addition to Resident Engineer George 
A. Scoville and his office organization, M. J. Corwin, Pacific 
Coast sales engineer, with headquarters at Seattle, and F, M. 
Coker, Southern California representative, whose headquar- 
ters are at Los Angeles. 


The Drendell Electrical & Mfg. Co. will have an exhibit 
unique in character, showing a line of locally manufactured 
articles, including panel and power house switchboards, and 
special detail apparatus. An electric vulcanizer for belts con- 
sisting of a resistance unit made of a specially baked clay 
unaffected by 1000 degrees C heat, and wound with a resist- 
ance wire having a special plugging in attachment at both 
ends of tube, will be shown. The unit itself is so designed 
that it can be wound for various watt capacities, in con- 
junction with other tubes without the use of splices, the slots 
along the outer side of tube terminating into receptacles, thus 
permitting the ready starting and finishing of ends. Theat- 
rical apparatus as well as special connectors and wire clamps 
of all sizes will also be exhibited, together with high ten- 
sion distributing switchboard units, 


General Acoustic Company will exhibit an electrically op- 
erated contrivance for the deaf known as the acousticon. 


The General Electric Company’s display, 1000 square feet, 
will be divided into two sections. One-half of the exhibit will 
be devoted to a general display of current consuming devices 
of interest to the general public. This will include are lamps, 
incandescent lamps, measuring instruments, motors, etc. In 
this section will be found a color booth of special interest to 
merchants who have to show goods of which the proper 
color value is essential in the selection. Every merchant 
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should see this color booth and the effects that the various 
electric and gas lamps have on colored material. All of the 
available sizes and types of Mazda and tantalum lamps will 
be attractively displayed, as well as two or three of the re- 
cent developments in.arc lamps. A representative line of 
electric motors will be on display connected up in various 
ways with General Electri¢ automatic controlling and pro- 
tective devices, This display will show quite clearly to the 
general public the adaptability of the various reliable con- 
trolling and protective devices which are now on the market. 
A very interesting part of the General Electric Company’s ex- 
hibit will be the mercury arc rectifier especially adapted for 
moving picture theaters. This rectifier outfit has become 
exceedingly popular among the moving picture men on the 
Pacific Coast, and in order to show it properly in operation it 
will be connected to a stereopticon lantern through which at- 
tractive views will be shown all during the exposition. The 
other section of the General Electric Company’s exhibit will 
be fitted up as a model electrical dining room and kitchen for 
an interesting display of electrically heated cooking devices, 
as well as convenient and economical labor saving devices 
ior the home. This portion of the exhibit will be under the 
supervision of a competent demonstrator, and will unques- 
tionably prove of great interest to the general public. Cook- 
ing by electrically heated devices is not a luxury, as will 
be proven unquestionably in the experience of the next few 
years. The devices exhibited at the exposition will, within a 
very short time, be a necessity in every home. 


The Kellogg Switchboard & Supply Co. will exhibit a full 
line of standard telephone exchange equipment for rural and 
city exchanges, together with special apparatus designed for 
railways, mines and power companies. An interesting fea- 
ture will be telephone train despatching equipment, such 
as is being used on the majority of the railways. In addi- 
tion to the exhibit at the Coliseum the Kellogg Company also 
expects to exhibit to its out of town customers and friends 
the complete toll boards which have recently been installed 
for the toll suburban service of the Bay Cities Home Tele- 
phone Company. 


Charlies L. Kiewert will display a complete line of flaming 
and carbon arc lamps and supplies, including the Siemens 
flaming are and the Aurola, Alba, Triplex, Economy and Lilli- 
put ares. A show window containing colored goods is to 
be lighted by a Trucolor are and their “B 10” carbons for pro- 
jecting purposes will be shown in a moving picture machine. 
Crocker-Wheeler motors, generators and dynamos of all types 
are to be exhibited, including a motor-driven printing press 
turning out a newspaper every day during the show, giving 
news items and happenings at the exposition. 


Levy Electric Company will show moving pictures in 
which a lady is seen telephoning to them an order to repair 
some lights. Their operator is seen taking the order, another 
man receives the order and goes on his motor cycle with the 
material necessary to do the work. He is seen coming up 
the street, running up the stairs, ringing the bell and going 
into the house. The next picture shdws him finishing the 
repairs on the washer machine when the machine is running. 
In addition to this, slides of their stores and some of their 
work will be shown, their idea being to advertise the repair- 
ing department, believing that the selling of goods and the 
use of utensils will be shown by other exhibitors. They will, 
however, have a demonstrator on the Arnold Vibrator, washer 
machine and sewing machine, also wireless goods and a gen- 
eral line of electrical supplies for the retail customers as car- 
ried in their three stores, 
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National Dictograph Company will have a working exhibit 
of the dictograph, an instrument used for communication, dic- 
tating letters to stenographers, issuing orders to various busi- 
ness departments simultaneously and transmitting music and 
opera from theaters to distant points. 


Standard Underground Cable Company’s exhibit will in- 
clude coils and reels of bare and insulated copper wire, lead 
covered cable, bare and insulated copper clad wire, Davis 
Open Air and Davis Station Terminals, insulating compound, 
insulating tape, manhole cable supports and other cable ac- 
cessories. They will be represented by A. B. Saurman, E. K. 
Preston, W. G. Stearns and L. A. Nott. 


The Telephone-Electric Equipment Co. will feature three 
well known lines as follows: Telephones and apparatus man- 
ufactured by the Stromberg-Carlson Tele. Mfg. Co., of Roch- 
ester, N. Y., should be of particular interest to architects 
and contractors as they will feature in this line intercom- 
municating telephone apparatus which is designed for use 
in the highest class of residences and commercial systems. 
Simplex Electric Heating Company’s line of household elec- 
trical cooking and heating devices and also their line of com- 
mercial appliances will be well represented. This line should 
be of interest to all, not only the dealer, but also the con- 
sumer. The Holtzer-Cabot line of telephones, annunciators, 
small motors and a variety of electrical specialties will also 
interest architects and contractors. Those in charge and in 
attendance at the exhibit will be Mr. Arthur E. Rowe, Mr. H. 
E. Bittmann, and Mr. S. L. Hawken. 


Westinghouse Electric & Mfg. Co. have 1000 square feet 
at the intersection of the main aisles, in the center of the 
building. The industrial and power department will feature 
motor driven appliances, operated by Westinghouse motors, 
consisting of vacuum cleaners, ice cream freezers, buffers, 
grinders, polishers, sewing machines, washing machines, drill- 
ing machines, meat choppers and grinders, small refrigerat- 
ing plants, blacksmith blowers, ventilating and suction fans, 
direct connected and marine steam-electric sets, and a com- 
plete line of every type of motor manufactured by this com- 
pany. They will also exhibit a miniature oil well derrick 
complete in every detail, showing the operation of pumping, 
pulling and drilling oil wells by especially designed Westing- 
house motors. 

The detail and supply department will show a complete 
line of transformers, oil circuit breakers, switches and kin- 
dred apparatus. Domestic heating appliances will be fea- 
tured by an operator from a local clothing manufacturer, 
demonstrating the advantage of the automatic tailors’ iron. 
The toaster stove will be demonstrated by a pretty little Miss 
(strictly juvenile), dispensing delicious toast right off the 
grid, The lamp department will show on two revolving discs, 
all types and sizes, both low and normal voltages being sup- 
plied on each rack. A model street series tungsten system 
will also be displayed. 

The department of publicity will be represented and fea- 
tured by the display of a model billboard showing street 
car ads, art posters, folders, ad. books, flyers, special pub- 
lications, booklets, postal cards and other forms of adver- 
tising literature furnished free to patrons. 

The rear. section of the booth will be reserved for a re- 
ception space, this being fitted with chairs, tables, divans, 
palms, for the comfort of visitors. In one corner will be a 
mantle, in the fireplace of which will be displayed a lumi- 
nous radiator. The Techau Tavern will also display in the 
reception room, a model dining table, graced by an electric 
fountain in overation, also showing a chafing dish and 
toaster stove. 

G. F. Haller of the Westinghouse Company will operate 
some electric signs with high voltage and frequency current. 
Mr. Haller will also perform some novel electrical stunts 
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in the way of handling this current at 150,000 volts and 102,- 
000 cycles, illuminating Gisler tubes, lighting cigars from his 
finger tips, etc. 

This exhibit is given under the direction of W. W. Briggs, 
manager of the San Francisco office, and supervised by T. E. 
Collins, manager of the detail and supply department. The 
following salesmen of the San Francisco office will be in 
attendance during the exposition: Messrs. J. G. DeRemer, 
C. E. Heise, L. A. Somers, H. H. Daley, N. K. Cooper, W. R. 
Dunbar, C. D. Herbert, J. E. Bridges, J. J. Pottinger, R. A. 
Balzari, H. S. DeLancie. 


HOME TELEPHONE DIRECTORY OF EXHIBITORS AT 
PACIFIC COAST ELECTRICAL EXPOSITION. 


September 17 to 24, 1910. 


American Steel and Wire Co...... 16th and Folsom...M2121 
J0me: Ba Debe. CO. 06a. 6s. ee aa 766-70 Folsom.......J1400 
H. W. Johns-Manville Co......... 159 New Montg’y...J1751 
Aylesworth Agencies Co.......... 143 Second St....... 34405 
American Ever-Ready Co......... 755 Folsom St....... J3268 
American Electric Fuse Co....... 143 Second St...... J1193 
Burroughs Adding Machine Co....200 Kamm Blidg..... J1329 
Baker & Hamiltom ......... 2c: 433 Bramman :.....<< 33416 
Bay Cities Electric Co............ 1554 Van Ness...... C6569 
Brumfield Electric Sign Co....... SE Rwiaks <teess J2119 
Collins Wireless Tel. Co..... wee ll a OY Re eee 
City: Misetrie Co................ 347 Grant Ave...... C1632 
Tc MTEC ix 6-5 cee Ke kas aves 2d and Natoma ....J2069 
Drendell Switchboard & Supply Co.169 Erie .......... M1260 
RE, eee a ee 6 a on dine cp nes 1630 Van Ness ....C3684 
DeLux Electric Sign Co........... 747 Phelan Bldg... .C4049 
Elec. Ry. & Mfrs. Sup. Co......... 84-86 Second ...... J1299 
Engineering & Mtce. Co.......... 195-7 Fremont ...... 32225 
Elec. Review & WesternElectrician.Chicago ............ J1414 
Electrical World ..... aT itr oa. a EE ene see vk 60 31414 
GN PEG Te sos 6s devs eee 171-73 Second ...... J1985 
Pa. Wapee Meee Ces... 2. ices 404 Atlas Bldg...... J1637 
General Acoustic Co..............554 Monad. Bldg... .J1637 
yeneral Blectric Co............... Union Trust Bldg. ..C5856 
Gray Telautograph Co............ TEE 6 iS edalae pbs oo we 
Home Telephone Co.............. 333 Grant Ave........ C03 
Journal of Electricity, Power & Gas.604 Mission St...... J1414 
Kellogg Switchboard & Supply Co..88 First St.......... J2793 
ee ee ee Rig | ee C4271 
ee SN CP eidawcsicccccees 648 Sacramento ....C1185 
National Dictograph ..............554 Monad, Bldg... .J1524 
National Elec. Lamp Ass’n........ Oakland W’house...A1633 
ee oe eee eee 155 New Montg’y...J3430 
Parrott @& Co...... iss Sh ag <A Gig ie sa EE sp ewes C4171 
SS ee SO Meeeme .......<< J2164 
Pierson-Roeding Co.............++. 407 Monad. Bldg... .J3381 
Paraffine Paint Co............... Pee ae races coon 32785 
S. F. Compressed Air Co.......... Sutter and Stockton .C5852 
EE MG aS awis cece ccuens Mission and Fremont..... 
Southern Pacific Co.......... 210) jt CRG doo esos C3111 
Sprague Electric Co.............. 404 Atlas Bldg...... J1637 
S. F. Gas & Electric Co........... 445 Sutter St......C6340 
Standard Underground Cable Co...ist Nat’l Bank Bldg. C4231 
Tel. & Elec’] Equipment Co...... 612 Howard ........ 32331 
Walters Surgical Co..............393 Sutter St....... C5651 
Westinghouse Elec. & Mfg. Co....163 Second St....... J3041 
Bees, Premera OO% once ccc eee _.--1665 Van Ness..... $4542 
Weston Electric Equipment Co....684 Mission ......... T1336 
Department of Electricity......... Fe Se terre 33156 
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APPROVED ELECTRIGAL DEVICES 





CABINETS. 

“Noark” Service Entrance Boxes. Cast iron boxes con- 
taining 2 or 3 pole porcelain or slate cutout bases for N. E. 
Code Standard cartridge enclosed fuses. Covers of boxes 
fitted with attachments whereby opening of box may cause 
fuses to be withdrawn. “Watertight” Style, 61-100 A., 250 V., 
Cat. Nos. 3678-3685 incl., 0-60 A., 600 V., Cat. Nos. 5868-5871 
incl. “Weatherproof” Style with porcelain base knife switches 
with extensions for Edison plug fuses, c-30 A., 125 V., Cat. 
Nos, 3665 and 3666. ‘“Noark” Fuse Boxes. All capacities, 250 
and 600 volts. “Watertight” Style, 250 volts, Cat. Nos. 3670. 
3677 incl., and 600 volts, Cat. Nos. 5760-5767 incl. ‘“Weather- 
proof” Style, with porcelain base cutouts for 250 volts, Cat. 
Nos. 3810-3815 incl.; for 600 volts, Cat. Nos. 5850-5855 incl. 
“Weatherproof” Style, with porcelain or slate base branch cut- 
outs, 0-100 A., 250 V. only, Cat. Nos. 3840-3842 incl. and 3860- 
3862 incl. Approved for use with conduit system, August 30, 
1910. Manufactured by 


The Johns-Pratt Company, Hartford, Conn. 
Panelboard Cabinets. Sheet iron with slate gutter and 
slate lined oak trim and door. “Schrimp Box.” Cast iron 
cabinets for enclosing approved cutout bases, with or with- 
out branch switches. Cat. Nos, 501-511 incl. Approved August 
13, 1910. Manufactured by 
The Newport Electric & Mfg. Co., Newport, Ky. 


FIXTURES. 

“Mazda” four light, cluster fixture consisting of a crow- 
foot support, conduit stem and an enameled canopy reflector 
having four lamp receptacles extending through the top of 
the canopy with open wiring supported 1 inch above the upper 
surface. Approved August 30, 1910. Manufactured by 

American Arc Lamp Co., Kalamazoo, Mich. 


GROUND CLAMPS. 

“Yonkers.” <A two-piece cast iron clamp for use with 
sheet steel outlet boxes, one part serving as a nut for a set 
screw which clamps the conduit or gas pipe and at the same 
time holds the clamp in the box opening by a wedge action 
when the screw is set up tight. Approved August 19, 1910. 
Manufactured by 
Westchester Electrical Equipment Co., 34 North Broadway, 

Yonkers, N. Y. 


HANGERBOARDS, ARC LAMPS. 

“Perkins,” Cat. Nos. 3226 (with plug fuse receptacles) and 
3269 (with double pole ceiling switch and plug fuse recepta- 
cles). The switches are approved and labeled under the con- 
ditions stated on card 1464-A., dated April 15, 1910, filed 
Switches, Surface Snap. Approved August 25, 1910. Manu- 
factured by 

The Perkins Electric Switch Mfg. Co, Bridgeport, Conn. 


HEATERS, ELECTRIC, 

“Westinghouse” heating devices, 100-125 V. Glue Pots, 
Style Nos. 102770-102777 incl. Disc Stoves, Style Nos. 121817- 
121819 incl. Toaster Stoves, Style Nos. 102941-102943 incl. 
Approved August 30, 1910. Manufactured by 

Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


MISCELLANEOUS. 

“Benjamin” Tungsten Shock Absorber, consisting of a 
fixed metal yoke within which a movable threaded sleeve for 
supporting the fixture is assembled with a coiled wire spring. 
Cat. Nos. 3350, 3340 with canopy support, Approved August 
25, 1910. Manufactured by 

Benjamin Electric Mfg. Co., 120-128 S. Sangamon St. 

Chicago, III. 


MOULDING FITTINGS. 

Fittings for use with ‘‘National” metal moulding. Crosses, 
Cat, No. 334. Tees, Cat. Nos. 335, also 405 and 411 (moulding 
to conduit). Elbows, Cat. Nos. 336, 337 338 also 403 (moulding 
to conduit). Couplings Cat. Nos, 344 (base) 402 (moulding 
t> conduit) and 404 (moulding to open work), Clamps, Cat. 
Nos. 345, 354 and 355 (ground). Rosettes, Cat. Nos. 348 and 
362. Outlet Bushings, Cat. No. 356. Panel Box Connectors, 
Cat. No. 401. Fixture Studs, Cat. Nos. 406-409 incl. Ap- 
proved August 16, 1910. Manufactured by 

National Metal Molding Co., Fulton Bldg, Pittsburg, Pa. 


MUSICAL INSTRUMENTS. 

“Choralcelo” Electrical Piano. In this instrument 25 volt 
current from a battery or motor-generator set passes through 
a special interrupting device to magnets, resistances and con- 
tacts in piano case. This current serves to cause the piano 
strings to vibrate. Interrupter and associated devices are 
inclosed in fireproof case. Motor generator in metal case. 
Special cable from interrupter to piano. The electrical por- 
tions of this instrument are judged to be as well safe-guarded 
as can be demanded in an instrument of this type. Before in- 
stallation application should be made to Inspection Depart- 
ment having jurisdiction for directions for installing in ac- 
cordance with rules governing Low Potential Systems. Ap- 
proved August 25, 1910. Manufactured by 

Choralcelo Mfg. Co., 33 Broad St., Boston, Mass. 


RECEPTACLES STANDARD. 

“Arrow E” brass shell wall sockets. Key, “Standard” 
Cat. Nos. 9184 and 50753, “Twenty-point” 104840 and 104842. 
Keyless “Standard” Cat. Nos. 9185 and 50755, “Twenty-point” 
104841 and. 104843. Pull, “Twenty-point” Cat. Nos. 104844 and 
104845. Sign, Cat. Nos. 59108, 68027-68029 incl. Cleat, Cat. 
Nos, 9402 11221 and 28795. Approved August 20, 1910. Man- 
ufactured by 
The Arrow Electric Company, 630 Capitol Ave., Hartford, Conn. 


“G, E.” key and keyless types. Wall Sockets, brass shell. 
Key, Cat. Nos. 9184, 27742, 28721 (slotted or closed base), 
29404, 29406, 50753, (slotted or closed base), and 60018, also 
88959 (for use on metal ceilings). Keyless Cat. Nos. 9185, 
27743, 28722, 29405, 29407, 50755, 60019 and 60020, also 88960 
(for use on metal ceilings). Porcelain shell, keyless 3 A., 
250 V. Cleat type, Cat. Nos. 11221, 28794, 28795, 50715, 59275, 
and 61039Concealed type, Cat. Nos, 49355, 50717, 50744, 100600, 
100601. Also 50752, fused, 2 A. 125 V. Moulding types, Cat. 
Nos. 34152, 58303 and 100266. Conduit Box, Cat. Nos. 9397, 
9514, 40537, 49354, 60931, 62357 and 103155.- Sign Receptacle, 
Cat. Nos. 46627, 105000. Approved August 30, 1910. Manufac- 
tured by 

‘General Electric Company Schenectady, N. Y. 


“C_ S. K.” 660 W., 259 V. Conduit Box Receptacles, HK 
No. 1,.2 and 3. Approved August 30, 1910. Manufactured by 
C. S. Knowles, 7 Arch St., Boston, Mass. 


Wall Sockets. Brass Shell. Key, Cat. Nos. 60430, 61066, 
61067, 61068, 61387 (387), 61455 (455), 62350, 103075 and 
104606. Keyless, Cat. Nos. 60387 (0387), 60431, 61456 (456), 
62351 and 104600. Porcelain Shell. Key, Cat. Nos. 61087 
(1087), 61237 (237), 62247 (247), and 62371 (2371). Keyless, 
Cat. Nos. 60237 (0237), 60247 (0247), 60371 (02371) and 61107 
(107). Approved August 16, 1910. Manufactured by 

Pass & Seymour, Inc., Solvay, N. Y. 


“Circle T,” 250 W., 250 V. Conduit box receptacle, Cat. 
No. 976. Moulding receptacle, Cat. No. 995. Approved Au- 
gust 19, 1910. Manufactured by 

The Trumbull Mfg. Co., Plainville, Conn. 





September 17, 1910} 


“Pp, & 8S.” 3 A., 250 V. Cleat, Cat. Nos. 61870 (870), 61871 
(871), 64369 (821), and 66612 (822). Moulding, Cat. Nos. 
61670 (670), 61770 (770) and 100136. Sign or Conduit Box 
Type, Cat. Nos. 975, 61072 (1072), 61777 (777), 61973 (973) and 
61977 (977). Removable ring types, Cat. Nos. 61577 (577), 61578 
(578),61877 ( (877) ,61988 (988) 102793, 102704. Also 61900(900) for 
use only in borders of double faced metal panel signs, and 61960 
ready wired for sign work with receptacles spaced 4 inches on 
centers. This receptacle is also furnished wired with No. 12 
or No. 14 wire and with spacings 5-30 inches on centers. Con- 
dulet Receptacle, Cat. No. 88259. Conduit Box Type, Cat. Nos. 
10, 9514, 50717, 62357, 103704 and 104603, Approved August 
22, 1910. Manufactured by 

Pass & Seymour, Inc., Solvay, N. Y. 


RECEPTACLES, WEATHERPROOF. 

“P. & 8S.” 660 W. 250 V. Cat. Nos. 61160 (1160), 61161 
(1161), 61163 (1163), 61972 (972), 61974 (974), and 62358 (872). 
Also Cat. No. 61971 (971) for use only when installed where 
exposed to rainfall. Approved August 22, 1910. Manufactured 
by 

Pass & Seymour, Inc., Solvay, N. Y. 


ROSETTES, FUSELESS. 

“Arrow E” 3 A., 250 V. Moulding, Cat. No, 1300. Cleat, 
Cat. No, 920. Approved August 29, 1910. Manufactured by 
The Arrow Electric Company, 630 Capitol Ave., Hartford, Conn. 


SIGNS, ELECTRIC. 

Sheet metal closed boxes forming a single letter or a 
sign casing upon which lamp receptacles are mounted for 
wiring inside the enclosure. Approved, when properly mount- 
ed on suitable frames, July 25, 1910. Manufactured by 

Greenwood Advertising Company, 511-515 State St., 

Knoxville, Tenn. 


SOCKETS, STANDARD. 

“Arrow E” brass shell sockets. Key, Cat. Nos, ‘“T'wo- 
point,” 104850, 104851, 104854, “Twenty-point” 104870, 104871, 
104875, “Sixty-point,” 68030, 68031, 68036, “Standard” 9836 and 
50760. Keyless Cat. Nos. “Two-point” 104852, 104853, 104855, 
“Twenty-point” 104872, 104873, 104875, “Sixty-point” 68032, 
68033, 68037, “Standard” 9392 and 50768. Pull Cat. Nos, ‘“Two- 
point” 104860, 104861, 104862, “Twenty-point” 104880, 104881, 
104882, “Sixty-point” 104800, 104801, 104802. Also the above 
types with shadeholders attached. Approved August 25, 1910. 
Manufactured by 
The Arrow Electric Company, 630 Capitol Ave., Hartford, Conn. 


“G. BE.” porcelain shell sockets. Key, Cat. Nos. 9395, 34947, 
50799 and 100596. Keyless, Cat. Nos. 9393, 34948, 50896 and 
100598. Approved for use only in places where they will not 
be exposed to hard usage, August 3, 1910. Manufactured by 

General Electric Company Schenectady, N. Y. 


“Weber” brass shell sockets. Key, 250 W., 250 V. Cat. 
Nos. 1010, 1012, 1014, 1016, 1018, 1020, 61372, 61373, 61573 and 
61773. Keyless 660 W. 250 V. Cat. Nos. 1011, 1013, 1015, 1017, 
1019, 1021, 61374, 61375, 61575 and 61775. Also the above 
types with shadeholders attached. Approved August 13, 1910. 
Manufactured by 

_ Weber Electric Company, Schenectady, N. Y. 


“Pp. & S.” 660 W. 250 V. Composition Shell, Cat. Nos. 
43310 and 60666. Porcelain shell, Cat. Nos. 9366 (116), 9448 
(6116%) and 9496 (116%). Also 61418 (418) for festoon work, 
and 61420, ready wired for decorative work with sockets 
spaced four inches on centers and with insulated suspension 
cleat and hook Cat. No. 430. This socket is also furnished 
wired with No. 12 or No. 14 B. & S. gage wire and with spac- 
ings on centers of 5-30 inches. “P. & S.” 660 W. 600 V. Por- 
celain shell, Cat, No. 80, for use with incandescent lamps in 
series on 600 V. circuits. Approved August 25, 1910. Manu- 
factured by 

Pass & Seymour, Inc., Solvay, N. Y. 
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SWITCHES, AUTOMATIC. 

“Watson Stillman” Automatic Tank Switch, 10 A., 250 V., 
a single pole, double break knife switch, the blade of which 
is operated by a heavy pivoted sector controlled by means of 
a pulley carrying a chain to which a ball float and counter- 
weight are attached. Switch enclosed in heavy cast metal 
case. Approved August 26, 1910. Manufactured by 

The Watson Stiliman Co., 50 Church St., New York, N. Y. 


SWITCHES, COMBINATION CUTOUT. 

“Noark” Service Entrance Switches, Cast iron boxes con- 
taining 2 or 3 pole porcelain or slate cutout bases for N. E. 
Code Standard cartridge enclosed fuses. Covers of boxes 
fitted with attachments whereby opening box may cause fuses 
to be withdrawn. “Watertight” Style, with porcelain base 
knife switches with extensions for Edison plug fuses, 0-30 A., 
125 V., Cat. Nos. 3665 and 3666. Approved for use with con- 
duit systems, August 30, 1910. Manufactured by 

The Johns-Pratt Company, Hartford, Conn. 


SWITCHES, FIXTURE. 

“Junior Pull Switch,” 3 A., 125 V., 1 A., 250 V.,-Cat. Nos. 
371, 372 and 373. An adaptation of the standard Bryant pull 
secket mechanism for attachment to 1-8 inch pipe, or to can- 
opies, clusters and chandeliers. Approved August 12, 1910. 
Manufactured by 

The Bryant Electric Company, Bridgeport, Conn. 


SWITCHES, KNIFE. 

Single, double and three-pole, mounted on slate bases, 
with or without N. E, Code standard cartridge enclosed fuse 
extensions. Type A, 0 to 200 A., 250 V., 0 to 60 A., 600 V. 
Type C, 0 to 100 A., 250 V., 0 to 60 A., 600 V. Approved August 
13, 1910. Manufactured by 

New Haven Electric Mfg. Co., North Haven, Conn. 


SWITCHES, SURFACE SNAP. 

The following switches are approved and labeled under 
conditions previously stated: (With Metal Covers) Single 
Pole, 3 A., 250 V., 5 A., 125 V.,Cat. Nos. 6100-6103, inclusive, 
6200-6203, inclusive, 6350 and 6351. Single Pole, 5 A,, 250 V., 
10 A., 125 V., Cat. Nos. 6204-6207, inclusive. Double Pole, 5 
A., 250 V., Cat. Nos. 6208-6211, inclusive, 6352 and 6353. Dou- 
ble Pole, 10 A., 250 V., Cat. Nos. 6215-6218, inclusive. Three 
Way, 1 A., 250 V., 3 A., 125 V., Cat. Nos. 6223 and 6224. Three 
Way, 3 A., 250 V., 5 A., 125 V., Cat. Nos. 6225, 6226, 6354. 
Three Way, 5 A., 250 V., 10 A., 125 V., Cat. Nos. 6229 and 
6230. Four Way, 2 A., 250 V., 5 A, 125 V., Cat. Nos. 6231 
and 6232. Two Circuit, 2 A., 250 V., 5 A., 125 V., Cat. Nos. 
6233-6236, inclusive; Three Circuit, 2 A., 250 V., 5 A., 125 V., 
Cat. Nos. 6237-6240, inclusive. Also all the above types with 
lock attachment. See also card 2310-C, Approved August 11, 
1910. Manufactured by 

Arrow Electric Company, 630 Capitol Ave., Hartford, Conn. 


‘Perkins’ 15 A., 250 V. Special heater switch. Approved 
August 16, 1910. Manufactured by 
The Perkins Electric Switch Co., Bridgeport, Conn. 


Single Pole, 3 A., 240 V., 5 A. 125 V., Cat. No, 300. Ap- 
proved August 20, 1910. Manufactured by 
The Trumbull Electric Mfg. Co., Plainville, Conn. 


TRANSFORMERS. 

Air cooled transformer for indoor or outdoor use. Type 
N. D., Form 6. Primary volts 110-220, Secondary volts 10, 
Capacity 1000 watts. Approved only when installed and wired 
in both primary and secondary circuits in accordance with the 
Rules for Class C. Wiring, Nat’l Elec, Code, August 12, 1910. 
Manufactured by 

Fort Wayne Electric Works, Fort Wayne, Ind. 


WIRES, WEATHERPROOF. 

Tag on coil to read “Nat’l Elec. Code Standard.” Ap- 
proved August 19, 1910. Manufactured by 
The National Conduit & Cable Co., Hastings on Hudson, N. Y. 
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FINANCIAL. 


YACOLT, WASH.—The Council has passed an ordinance 
proposing to the voters of Yacolt that it construct and oper- 
ate a gravity water system from Big Creek in Clarke county, 
Wash., providing for the payment by the issuance of $5800 
bonds. 


GRANITE FALLS, ORE.—The election held in Granite 
Falls decided in favor of the issuance of $13,000 in bonds 
te install a waterworks system, with a reservoir upon Iron 
mountain, three-quarters of a mile from the town and 240 
feet above the townsite. 


OCEANSIDE, CAL.—The City Council passed an ordi- 
nance calling a special election to be held here on Septem- 
ber 14th to submit to the voters the proposition of voting 
bonds in the sum of $20,000 for the purpose of extending 
and improving the present waterworks and water system. 


SAN BERNARDINO, CAL.—Believing that electric light 
service is costing too much in this city the San Bernardino Mer- 
chants’ Protective Association is urging a municipal plant. At 
their last meeting they passed a resolution calling upon the 
charter revision committee to submit to the people an amend- 
ment to do away with the bonding limit entirely or ex- 
tending it to 15 per cent valuation in order that a municipal 
plant may be built. 


INCORPORATIONS. 


PORT TOWNSEND, WASH.—The Olympic Power & De- 
velopment Company has been incorporated by Thos. T. Ald- 
well, with a capital stock of $1,000,000. 


RIVERSIDE, CAL.—The North Acres Pumping Company 
has been incorporated by L, R. Perry, Eva R. Perry and J. E. 
Wherrell, all of this city, with a capital stock of $9000. 


MARTINEZ, CAL.—The Union Water Company of Cali- 
fornia has been incorporated by W. T. Barnett, C. C. Sullivan, 
K, T. York, A. 8. Grant and V. W. Vincent, all of San Fran- 
cisco, with a capital stock of $1,000,000. 


BAKERSFIELD, CAL.—The Midway Light & Power Com- 
pany has been incorporated by H. L. Dearing and Herbert 
Williams of Los Angeles, E. F. Hughes of Sierra Madre, H. J. 
Gonge and C. L. Chandler of Alhambra, Cal., with a capital 
stock of $250,000. 


ALAMEDA, CAL.—The Sunset Power Company of Ala- 
meda, is the name of a new corporation which has just filed 
articles of incorporation here. The company is capitalized 
at $500,000 and is interested in mining and power propo- 
sitions in Placer county. The directors are C. B. Greeley and 
Theodore Turner, of Alameda and William L. Boos of San 
Francisco. 





ILLUMINATION. 


TWIN FALLS, IDAHO.—E. Miller of Vinton, Iowa, and 
Eastern associates have asked for a franchise for a gas plant 
to be installed here at the approximate cost of $75,000. 


SALINAS, CAL.—John M. Gardner, vice-president of 


the Monterey County Electric Light & Power Company is 
looking over the local plant with a view to making improve- 
ments. 


FREEWATER, ORE.—The Council has passed an ordi- 
nance granting to the Pacific Power & Light Company the 
right to construct, maintain and operate an electric light 
and power plant in the city of Freewater, Oregon. 
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SAN FRANCISCO, CAL.—The Downtown Association 
has undertaken to beautify and embellish the downtown 
district. It has installed 140 electroliers at a cost of $16,000. 
These electroliers were designed and the lighting planned by 
local engineers and architects. 


EUGENE, ORE.—The Northwestern Corporation which 
owns the local gas plant, announces that it is ready to ex- 
tend the mains from here to Springfield if the Council will 
grant the company a franchise. To pipe the gas to Spring- 
field will require a line over two miles long. 


SANTA BARBARA, CAL.—A contract for the building of 
an addition to the power house of the Santa Barbara Gas & 
Electric Company has been let to J. M. Williamson at 
$7709. The building is to be 50x100 feet, one story in height, 
with brick walls and galvanized iron roof. 


PORTLAND, ORE.—Directors of the Pacific Power & 
Light Company, now inspecting their holdings in the North- 
west, have decided to spend at once something like $500,000 
or $600,000 for the construction of 200 miles of electrical 
transmission lines in Eastern Oregon and Washington. 


LOS ANGELES, Cal.—The Los Angeles Gas & Electric 
Company have contracted with the Western Boiler Works, 
contractors, to erect one 42-inch blast line, with shut off 
valves and relief valves, same to present main-blast piping 
and blast piping of oil gas generator sets No. 15 and 16 and 
cast iron nozzles of Kerr Turbine No. 4%, Sirocco gas blow- 
ers, complete, and ready for service for owner at corner 
of Aliso and Center streets, for $2350. 


LOS ANGELES, CAL.—The City Council passed an ordi- 
nance to order the furnishing of electric current for lighting 
ornamental cast iron lighting posts located on Main street 
between Manchessault and Pico streets. Also an ordinance 
te order electric current to be furnished for lighting orna- 
mental cast iron lighting posts on Hill, Fifth, Olive and Sixth 
streets, and an ordinance to order electric current to be 
furnished for lighting of ornamental cast iron lighting posts 
located on Fourth street, from Main to Hill. 


PORTLAND, ORE.—The Portland Gas & Coke Company 
will expend approximately $500,000 on improvements during 
the next year and already plans have been made by the 
Pacific Power & Light Company, another of the Electric Bond 
& Share Company’s enterprises, to expend a like amount on 
power transmission lines in the Columbia and Yakima val- 
leys. Other improvements and extensions will be settled 
upon after the return of S. Z. Mitchell, president of the Elec- 
tric Bond & Share Company, of New York, to Portland. A 
transmission line will be built from Pasco to Lind, and will 
there connect with the Washington Water Power Company's 
service. The plant at WaHa Walla will be enlarged and the 
system extended. No plans have been made as yet for the ex- 
tension of the street railway system. 


BAKERSFIELD, CAL.—The Moron Electric Company is 
to be taken over by J. Q@. Anderson and associates, who some 
weeks ago, entered into negotiations for the Maricopa elec- 
tric plant. A deal was made by which the local plant will 
be made part of the system as soon as the transaction is 
completed, which is now beyond question. The new com- 
pany’s plans embrace a much more extensive service than 
that at present given by the plants in Taft and Maricopa. 
These plans will be put into effect as soon as possible, but 
in the meantime the present equipment will be used. During 
next week the company will have a crew of men here re- 
poling and re-wiring the local system, which will be “tied 
in” with the line from Maricopa. As soon as this is done a 








day and night service will be given, which will supply both 
power and light. The system is_to embrace three units or 
generating plants—two at Maricopa and one here. The 
local plant is to be of 500 h.p. capacity, the idea being to dis- 
tribute the juice throughout the fields. The three units will 
insure continuous service, as, in case of accident to one, the 
others can be called upon instantly. It is proposed to use 
natural gas in the engines, a cheaper fuel than distillate. 


TRANSMISSION. 


TONOPAH, NEV.—The Johnnie Mining Company at 
Jchnnie, controlled by A. D. Myers and associates will erect 
a power plant at Amargosa station from which power will be 
transmitted to the mine, 13 miles away. 


BANNING, CAL.—The Consolidated Reservoir & Power 
Company is progressing nicely with its work to divert the 
water of Whitewater river to land owned by this company 
north of town. Two or three electric power houses will be 
built along the diverted stream. 


ONTARIO, ORE.—At a meeting of the directors of the 
Malheur County Fair authority was given the electric light 
company to install a line to the fair grounds for the purpose 
of supplying electricity over the grounds. A motor will be 
installed as soon as the electric wires are in place from the 
well drilled there a short time ago. A storage tank for 
water will be built on a tower about 26 feet above the ground, 
and this will furnish sufficient force to pipe water to all 
parts of the grounds. 


STOCKTON, CAL.—The Sierra and San Francisco Power 
Company, the holding corporation for the United Railroads of 
San Francisco and owning the power system which was built 
in Tuolumne county a few years ago by the Union Con- 
struction Company, financed by the Knickerbocker Trust 
Company of New York, is planning to supply the southern sec- 
tion of San Joaquin county with electric power for all pur- 
poses. The company has ordered from the east two trans- 
formers, which will be installed at Manteca or Escalon to re- 
duce the voltage from 100,000 to 15,000 for commercial uses. 
The company is now building a second transmission line 
from the headwaters in Tuolumne county to San Francisco 
and planning to equip the system so that a break in either line 
will not interfere with the supply of electricity at any point. 


SAN FRANCISCO, CAL.—Henry A. Lardner of J. G. 
White & Co., the construction company in charge of the 
power plant at Crane Valley for the San Joaquin Power Com- 
pany, Crane Valley, and other representatives of both com- 
panies, formally turned on the power for the first unit of 
5000 h.p. last week. For the remaining two units of 5000 
h.p. contracts for the generators from the General Electric 
Company have been signed and the papers for the purchasing 
of the water wheels have been prepared. These units will 
be of the same type as those now ready. The work on the 
auxiliary steam plant at Bakersfield is getting along in good 
shape. Mr. Wishon is so enthusiastic and is so anxious to 
handle a large current load that the San Joaquin company 
will soon have power enough to handle any large develop- 
ment plans they may undertake. The second unit will be 
ready for cutting in a few days. The two units to complete 
the plant will be completed probably in the spring. 


TRANSPORTATION. 
STOCKTON, CAL.—An ordinance has been passed grant- 
ing to the Central California Traction Company a franchise 
to construct a railroad over certain streets of the city. 


POMONA, CAL.—A contract for laying steel rails for the 
Pacific Electric Railroad between Claremont and Upland has 
been let to H. C. Dunn of Los Angeles, and next week the 
contractor will start the work. 


JOURNAL OF ELECTRICITY, POWER AND GAS 


LOS ANGELES, CAL.—The Los Angeles Railway Com- 
pany has authorized a bond issue of $15,000,000. These 
bonds will cover improvements now under way and exten- 
sions that are needed to supply the increased traffic of Los 
Angeles. 


PHOENIX, ARIZ.—Work is to be commenced at once 
on a street railway extension up Second avenue on the basis 
of a subsidy that calls for the tapping of the newly opened 
residential property in the northwestern part of the city. 
The new Glendale electric railway extension will be built as 
soon as the right of way and agreements are completed. 


LOS ANGELES, CAL—A delegation of 50 property own- 
ers appeared before the public welfare committee last week 
and protested against the proposed construction of car barns on 
a strip of land along Santa Barbara avenue which they desire 
to be added to the park. It was suggested by the city that 
a committee of property owners representing 25 per cent 
of the frontage to be assessed and favoring the condemnation 
of the strip for park purposes, enter a petition. 


LOS ANGELES, CAL.—Two petitions of Huntington in- 
terests for franchise privileges have been presented to the 
Council and referred to the Board of Public Utilities. One 
is for a 20-year franchise on San Pedro, between Seventh 
and Aliso, and the other for a 21-year franchise extending 
from Sixth and Alvarado streets, thence south on Alvarado 
to Hoover, thence on Hoover to Jefferson, thence on Jeffer- 
son to Central, thence on Central to Vernon avenue and 
east on Vernon to Santa Fe avenue. 


LOS ANGELES, CAL.—Directors of the Pasadena Rapid 
Transit Company have called a meeting of stockholders to 
be held October 18, to create a bonded indebtedness of $3,000,- 
000. This money will be used to purchase rights of way, depot 
sites, terminals and other real property, and for building a 
railway between Pasadena and Los Angeles, including 
bridges, tunnels, power houses, stations and other structures, 
and for purchasing rolling stock, motors and machinery of 
every kind. The denomination of the bonds is left to the 
directors to determine. They will run for 50 years and bear 
5 per cent interest. The indebtedness is to be secured by a 
trust deed of all the property of the corporation. 


WATERWORKS. 


SEATTLE, WASH.—Arrangements are being made by the 
Burlington Commercial Club for the installation of a city 
water plant estimated to cost $6000. 


SULTAN, WASH.—The Sultan town council has ordered 
a new advertisement for bids for building the water works, 
the bids to be opened at the next meeting. 


CULDESAC, IDAHO.—The City Council has called an 
election for October 4 to vote on the proposition of issuing 
bonds to put in a water system and electric plant. 


PORTLAND, ORE.—The Pacific Power & Light Com- 
pany is said to be considering the purchase of several large 
tracts of land in the Middle Columbia River basin in further- 
ance of its purpose to make a specialty of furnishing elec- 
tric power for irrigation pumps. 


MERCED, CAL.—The San Joaquin Light & Power Com- 
pany force here is rushing the setting of the new pole lines 
throughout the town. As soon as the first battery of wells 
are finished, a pumping plant will be installed and connec- 
tion made with the electric power line. 


TWIN FALLS, IDAHO.—The members of the water com- 
mittee which held a meeting at the Commercial Club rooms, 
have investigated two or three sites for weeks in the hills 
south of Twin Falls and is now engaged in securing esti- 
mates on the probable cost of piping the water from the 
well and putting in a complete city water system. 
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Pittsburgh 
San era Monadnock 


Bldg. 

Los Angeles, Pacific Blec- 
tric Bldg 

Seattle, Cotman Bidg. 


American Circular Loom Co... - --- 18 
Boston, 45 Milk 
Francisco, 770 Folsom. 
Seattle, 416 American Bank 
Building. 


Muskegon. Michigan 
San Francisco, 143 Second St. 


American Electrical Heater Co. _ -- 
Detroit, U. S. A. 


American Ever a es 14 
San Francisco. 755 Folsom. 
Los Angeles. 1042 South Main. 
Seattle, 705 ist Ave. 


Aylsworth Agencies Co. 
fon Francisco, 165 Second. 
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coin Doe York, 27 eae Ba 


Chicago, 120-128 S. San- 
gamon. 

San Francisco, 151 New 
Montgomery. 


Blake Signal and Mig. Co.....-- 4 


Boston, 246 Summer. 


Bonestell & Co. 


Brookfield Glass Co., The 
New York, U. 8. Exp. Bldg. 
Buxbaum & Cooley 3 
Seattle, 69 Columbia St. 


Cc 
Cal. Incandescent Lamp Co._--_- A 


Electric 
San Francisco, 633 Howard. 
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—_ Francisco, 576 Mis- 
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Crocker- Wheeler Co 
San Francisco, 195-7 Fremont. 


Providence, R. I. 
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San Francisco, 633 Howard. 


Dearborn & Chem. Works__ 11 
Chi o, Postal Bl 
San Francisco, 301 Front. 
Los Angeles, 355 E. 2d. 


Duncan Elec. Mfg. Co. 
Lafayette, Indiana. 
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Electric Battery Co....... 
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Fort Wayne Electric Works. ___- 15 
Fort Wayne, Ind. 
San Francisco, 604 Mission. 
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Atlanta, Ga. 
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Minneapolis, Minn. 
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New Haven, Conn. 
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Habirshaw Wire Co. 
New York, 253 Broadway. 
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San Francisco, 19 oreemnent, 
Oakland, 1436 5th 
Los Angeles, 262 S. Los 
Angeles. 
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San Francisco, 612 Howard. 
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San Francisco, 147-161 
Minna. 
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San Francisco, 141 Second. 
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Jonesboro, Indiana. 
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San Francisco, 159 New 
Sees 
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Seattle, ore ist Ave. So. 
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Pacific Gas & Elect. Co., The... 5 
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San Francisco, 311 Santa 
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Pacific States Electric Co. ..._-- 2 
San Francisco, 137 New 
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Oakland, 526 Thirteenth. 
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Pacific Tel. & Tel. Co., The.--- 
San Francisco. 
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Philadelphia, 22d and Wood 


Pelton Water Wheel Co., The... 11 
San Francisco, 1095 Mo- 
nadnock Bldg. 


Insulated Wire Co._____- 1 
Pawtucket, R. I. 
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San Francisco, Monadnock 
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Portland, Ore. 
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Schaw-Batcher Co. Pipe Works__ 
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Los Angeles, hag So. Main. 

Denver, 429 
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Salt Lake City, 212-214 
Sp. W. Temple. 
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estinghouse 
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San Francisco, 141 Second. 
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San Francisco, -684 
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